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Volume I 


INTRODUCTION 


This manual, consisting of Volumes I and II, is 
one of seven R-3896-series technical manuals 
prepared to provide official Rocketdyne field 
support documeniation for the operation and 
maintenance of the F-1 Rocket Engine, Part 
Number 104001, Seria! Numbers F-20298 through 
F-2098, and its related ground support equipment, 
designed and manufactured by Rocketdyne, a 
division of North American Rockwell Corporation, 
6633 Canoga Avenue. Canoga Park, California 
91304, The information in these manuals was 
prepared by Logistics Publications & Training 
Depariment of Rocketdyne. 


The manuals are used to best advantage when 
each manual is current and complete (see fig- 
ure 1) and the purpose and scope of each manual 
is known. The manuals in this series, and the 
nature of the data each provides, are found in 
the manuals’ contents and support function 
chart. 


1. F-1 MANUALS-- THEIR SUPPORT 
FUNCTIONS. 


The content and support functions chart lists all 
F-1-serjes technical manuals, describes the 
support function each manual serves, and lists 
the section titles of each manual. The chart 
also explains how the technical data in each 
manual relates to the support of the engine and 
its ground support equipment throughout a nor- 
mal engine flow, as well as during unscheduled 
maintenance tasks. Information appearing in 
one manual is not duplicated in another. Thus, 
information on the description, operation, and 
maintenance of ground support equipment is in 
R-3896-5. However, the instructions for servic- 
ing the engine using ground support equipment 
is in R-3896-3 and R-3896- 11. 


Manual Contents and Support Function Section and Title 
R-3896-1 This manual contains a physical I Description and Operation 
F-1 Rocket Engine description of the various F-1 engine II Interface Design Criteria 
Data systems and the individual engine I Performance 


system components; a description of 
the flow the engine follows from the 
time it is accepted by the Customer 
through Apollc/Saturn V launch: 

data pertaining to engine design 
characteristics including environ~ 
mental conditions, attitude, mass 
properties data, turbopu.1 inlet 
propellant conditions, and interface 
connections for muting the engine with 
the 5-1C of the Saturn V vehicle; and 
nominal engine performance charac- 
teristics, methods for predicting 
engine variable characteristics, and 
other pertinent information that can 
be used a8 an ald for analyzing and/or 
determining specific engine perform- 


ance, 


The manval serves ito familiarize 


the reader with the design and operation 
of the F-1 engine and serves as a 


training aid document, 


Changed 26 October 1971 vit 


Introduction 


Manual 


R-3896-3, Volume I 
F-1 Rocket Engine 
Maintenance and 
Repair 


R- 3896-3, Volume II 
F-1 Rocket Engine 
Maintenance and 
Repair 


vill 
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Contents and Support Function 


This manual contains general mair- 
tenance practices that are peculiar 
te the engine covered in this volume 
and to the component repair proce- 
dures contained in Volume II of this 
manual; the use of engine, thrust 
chamber, and nozzle extension 
ground support equipment and the 
tasks necessary to prepare the 
equipment for maintenance using 
the applicable pleces of ground sup- 
port equipment; detailed procedures 
for component removal, reinstalla- 
tion, or replacement, and the post- 
maintenance test requirements that 
will verify the integrity of engine 
systems affected by the removal of 
individual engine components and 
lines. This volume and Volume I 
provide the necessary maintenance 
and repair data to perform unsched- 
uled maintenance tasks on an unin- 
stalled engine and the required post- 
maintenance tests to determine that 


the engine is in an operable condition. 


This manual contains cleaning, in- 
specting, repairing, and testing 
procedures for the individual engine 
components, This manual provides 
the data to restore and/or maintain 
components of the engine in an oper- 
able condition for reinatallation on 
the engine or assignment as 2 spare, 
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Section and Title 


General Maintenance and 
Repair 

Handling 

Component Removal and 
Installation 

Post-Maintenance Test Re- 
quirements 


Quick-Disconnect 

Gas Generator 

Gas Generator Ball Valve 

Gas Generator Injector Purge 
and Pump seal Purge Check 
Valve 

Deleted 

Heat Exchanger 

Heat Exchanger Check Valve 

Thrust Chamber (Installed) 

Thrust Chamber (Uninstalled) 

Thrust OK Presaure Switch 

Inert Prefill Check Valve 

Oxidizer Dome Purge Check 
Valve 

Oxidizer Valve 

Fuel Valve 

Turbopump 

Turbine 

Bearing Coolant Control 
Valve 

Deleted 

Electrical Harnesa 

Hypergol Manifoid 

Ignition Monitor Valve 

Checkout Valve 

Engine Control Valve 


ev: 
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R-3896-3, Volume ITI 
(cont) 


R~3896-4 

F-1 Rocket Engine 
Iliustrated Parts 
Breakdown 


R-3896-5, Volume I 
F-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


R-3896-5, Volume I 
F-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


R-3895-5 
Volume I 


Contents and Support Function 


This manual contains illustrative I 
and columnar listings Uf all parts 4 
of the engine that can be disagsem- 
bled, reassembled, repaired, re- 
placed, or overhauled, This 
manual locates and identifies the 
interrelationship of parts, aids 

in the requisition of replacement 
parts, indicates part usage and 
interchangeability and recommended 
repair or replacement for the F-1 
engine and its individual components 
and parts. 


This manual contains safety re- 
quirements and general maintenance 
practices peculiar to the equipment 
coyered in this volume and to equip-~ 
ment and T-tcools covered in Volume II 
of this manual; inspection require- 
ments, physical description, opera- 
tion, intended usage, operating 
NUmitations, periodic maintenance, 
and parts listings with maintenance- 
level codes for the F-1 engine 
ground suppor! equipment covered 
in this volume. This yolume pro- 
vides data to restore and/or main- 
tain the F-1 rocket engine ground 
support equipment in an operable 
conditic :. 


This nanual contains inspection I 
requirements, physical descrip- I 
tion, Operation, intended usage, if 
operating limitations, periodic 
maintenance, and parta listing 

with maintenance-level codes for 

the F-1 engine ground support 


Introduction 


Section and Title 


Four-Way Solenoid Vaive 

Thrust Chamber Nozzle 
Extension 

Pressure Transducer 

Temperature Transducer 

Flight Instrumentation 
Junction Boxes 

Rigid Ducts, Flexible Lines, 
and Braided Flex Hoses 

Redundant Shutdown Valve 

Volumetric Liguid Oxygen 
Transducer (Oxidizer 
Flowmeter) 

Gimbal Boot, Insulation 
Boot, and Insulation Seal 


Introduction 
Group Assembly Parts List 
Numerical Index 


See detailed table of contents for 
this manual. 


Test Kits, Sets, and Tools 
T-Tools 
Dummy Weight T- Tools 
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Manual Contents and Support Function Section and VTtle 
R-3896-5, Volume Ii equipment end items that are con- 
(cont) sidered tools (ie, test its, sets, 


and tools) and T-tools, This 
volume provides data necessary 
to determine that those items of 
ground support equipment covered 
by this volume and the F-1 field 
‘f-tools are in an operable condi- 


Hon. 
R-3896-6 This manual contains a description I Description 
F-1 Rocket Engine of the thermal! insulation panels, Il Special Tools and Equipment 
Therma) Insulation special tools and equipment, in- III Installation and Removal 
Installation and stallation and removal procedures, (Engines F-2003 Through 
Repair access provisions, repair data, F-20186} 

and applicable packaging, storage, IV Installation and Removal 

and handling information. This (Engines F-2017 and 

manual provides information per- Subsequent) 

tinent to the maintenance and V Access Provisions 

repair of F-1 engine thermal VI ~—s Repair 

insulation. VII Storage and Handling 
R-3896-9 This manua] coutains procedures I Preparation for Shipping 
F-1 Rocket Engine for preparing the F-1 rocket engine, I Shipping by Truck Transport 
Transportation nozzle extension, thermal insula- 1 Shipping by Air Transport 

tion, and miscellaneous engine IV Shipping by Water Transport 


looae equipment for shipment, and 
procedures for shipping by truck, 
air, or water. Included are rec- 
ommended truck-, air-, and water- 
transport check lists, which may 
be used to make sure that proce- 
dures and in-transit inspection 
have been performed, 


R-3896-11 This manual contains complete, I Operating Requirements 
F-1 Rocket Engine authorized field cperating require- 84 General Requirements 
Operating ments that affect F-1 flight en- Il Operating Procedures 
instructions gines F-2029 through F-2098 during 


normal operational flow from engine 
receipt at MAF through vehicle 
launch. Specific and general requre- 
ments and procedures for normal 

F-1 engine activities are provided 
and include acceptability criteria 

and Hmits, special constraints, 
safety precautions, and correct 
sequences required to natisfactorily 
accomplish the activities, 
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USE YOUR MANUAL ONLY IF CURRENT 
AND COMPLETE 


Manuals that are not current and complete 
are not authoritative documents and are not 
to beused. The following outlines the method 
for determining whether your manual is cur- 
rent and complete. 


A. DETERMINING CURRENCY. To be sure 
that yours is the latest issue of the manual, 
refer to Configuration Identification & Status 
Report , which is revised monthly and lists 
the technical manual numbers, titles, unin- 
corporated supplements. and latest change 
or revision dates. Your manual must have 
a title page with the Same or later date than 
the date shown in the Configuration Identifi- 
cation & Status Report. Your manual must 
also include the unincorporated supplements 
listed in the Configuration Identification & 
Status Report, orif your manual is later than 
shown ia the report, the unincorporated sup- 
plements listed in the Manual Data Supple- 
ment Record in your manual. If your title 
page incorporates two dates as illustrated be- 
low, compare the change (lower)date. If your 
manual is not current, obtain a current copy 
through your technical manual supply system. 


24 JULY 1967 
CHANGE NO 3-3 IUTY 1968 


B. DETERMINING COMPLETENESS. Ta 
be sure that your manual is complete, make 
a page-by-page comparison of its pages to 
those listed in the List of Effective Pages. 
The List of Effective Pages, which shows the 
change status since the basic issue cv last 
revision, is found on the alphabetically let- 
tered page(s) immediately following the title 
page. All pages, except supplements, are 


listed with their issue dates. Manual pages 
thatare dated rausthave the same date as that 
appearing in the List of Effective Pages for 
that page. Unchanged pages are listed as 
“original and are not dated, 


HOW TO KEEP YOUR MANUAL 
UP-TO-DATE 


As design changes are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual i8 periodically changed, revised, or 
supplemented. The following steps will help 
you keep your manual up-to-date: 


A. CHANGES. Updating by adding to or par- 
tially replacing existing’pages is defined as 
a change. Changes can be identified by the 
change notice on the new title page. 


VATEST CHAMOIO FAGET SUPENSIGE 


~) gaAne® Tw SAME PaGit ap petvious BAis 


pits oe Relrwy werent 


To collate a change, refer tothe Filing Instruc- 
tions sheet issued with the manual and proceed 
as follows: 


1. Remove the pages listedinthe "Remove" 
column of the Filing Instructions sheet 
from the manual and destroy them. Do 
not concern yourself with the data on the 
opposite side of the deleted page aince, 
if this date is not deleted, it is replaced 
in the change package. 


Z. Insert all pages lsted in the 'Insert" 
column of the Filing Instructions sheet 
in sequence, Pages with a suffix letter 
are insertedin alphabetical order follow- 
ing the page withthe same basic number; 
for example, pages 3-14A, 3-14B, etc, 
follow page 3-14, 


Inv. vduction 


GEN-NASA-1A 


Figure 1, How to Maintain Your Manual (Sheet 1 of 2) 
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3. If you are unsure of the statua of any C. SUPPLEMENTS. Updating that author- 


page or pages, refer tothe List of Effec- izes the addition to, or alteration of, the ex- 
tive Pages and make sure your manual isting data in your manual is defined as a 
contains pages (with the correspondixg Manual VataSupplement. Information on how 
change dates) listed in the List of Effec- to insert supplements is found in the supple- 
tive Pages. ments. 


4. Remove manual supplements that have HOW TO KEEP ABREAST OF THE LATEST 
been incorporated. CHANGES TO TECHNICAL DATA 


NOTE Changes and/or additions to technical data 

are identified by a vertical bar (change bar) 

Incorporated supplements can be in the margin of the page adjacent to the 
determined by reviewing the newly changed data. A direct comparison between 
issued Manual Data Supplement the new (identified by the change bar) and the 
Record. old data will help you in identifying specific 


changes made. 


B. REVISIONS. Updating by replacing all 
the existing pages of a manual is defined as 
a revision. Revisions canbe identified by the 
replacement notice on the new title page. 


THIS PUBLICATION REPLACES TECHNICAL 
MANUAL H+XXXX-X DATED 1 APRIL 19695 


To collate a revision, proceed as follows: 


1, Remove and destroy all existing pages of 
your manual except Manual Data Supple- 
ments that have not been incorporated. 


NOTE 


Unincorporated supplements canbe 
identified by reviewing the Manual 
Data Supplement Record supplied 
in the revision. 


2. Insert the new pages in your cover. 


GEN-NASA-2 


Figure 1, How tc Maintain Your Manual (Sheet 2 of 2) 
xii Added 27 May 1969 
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2. CONFIGURATION IDENTIFICATION. 


EQUIPMENT CONFIGURATION. The MD 
identification symbol and the equipment model 
designation indicate the configuration of the 
equipment and distinguish it from models in- 
corporating different changes and from basic 
models, A basic, unchanged configuration of 
the equipment has no MD identification symbol. 
MD identification symbols are added as changes 
affecting configuration are incorporated into 
the equipment, The MD identification symbol 
is stamped on the MD plate, which is mounted 
near the engine nameplate. 


MD IDENTIFICATION SYMBOLS. The MD 
identification symbol is a composite number 
representing all the changes affecting config- 
uration (MD changes) that are incorporated or 
not incorporated into the equipment. The 
symbol represents a consecutively numbered 
series of MD changes, Any MD change, or 
series of MD changes, not incorporated is 
represented by an 'X.'' Multi-digit numbers 
are underlined. Two figures together represent 
the limits of a series of incorporated MD 
changes. Figure 2 illustrates how MD changes 
incorporated in the equipment are represented 
by the MD identification symbol. 


MANUAL REFERENCE, A reference that ap- 
pears in the manual may refer to a series of 
MD changes or to an individual MD change; for 
example, "MD9" refers to MD1 through MD9, 
but "MD9 change," refers to the individual MD 
change 9. This latter type of reference, which 
is illustrated in figure 2, identifies separate 
sets of information required by differences in 
configuration, When an MD reference appears 
in this manual, examine that MD identification 
symbol on the equipment to determine which set 
of information is applicable. 


38. CONFIGURATION CHANGES--MANUAL 
EFFECTIVITY. 


All approved ECPs (Engineering Change Pro- 
posals) and associated MD numbers applicable 
to the equipment covered in this manual are 
listed in figure 3. The date in the last column 
is the publication date of the manual during 
which the change made by the ECP was incorpo- 
rated. When N/A is entered, the ECP does not 
change the data in the manual. Ground Support 
Equipment configuration information is in R~5857, 
Saturn F-1 Configuration Identification & Status 
Report. 


MD CHANGES INCORPORATED 


MD IDENTIFICATION SYMBOL 


MDS 


MD4X78X 1013 


MDX69Xii 


MANUAL REFERENCE 


MD13 CHANGE l | | | l l | | | "| 


NOTE: A ROWZZONTAL LINE WITHIN THE CHART INDICATES THE MD 
gt aa TO IN THE SYMBOL OR REFERENCE AT 


GEN-63B 


Figure 2. MD System 
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Approved 


ECP No. 


F1-201 
F 1-232 
F 1-433 


F1-128 
Fi-156R1 
F 1-186 
F1-302 
F1-440 
F4-473 
F1-517 


F1-295 
F1-374R1 


Fi-501 


F1-429 
F1-474 
Fi+492 
F1-534 
F1-539 
F1-569 


Fi1-531 


F1-293 


F1-151 
Fi-171 
F1-271 
F1-300R1 
F1-404 
F 1-469 


F 1-256 
F 1-529 


MD No. 
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Approved Incorporated in 


Incorporated in 
Manual Dated 


9 April 1965 
20 January 1965 
31 August 1966 


4 June 1964 
4 June 1964 
2 September 1964 
1 September 1965 
3i August 1966 
3 April 1967 
10 June 1968 


1 September 1968 
1 February 1966 


3 April 1967 


3] August 1966 
3 April 1967 
3 April 1967 

10 June 1968 

10 June 1968 

10 June 1968 


10 June 1988 


20 January 1965 


4 June 1964 

4 June 1964 

9 April 1965 

1 September 186 
14 July 1968 

3 April 1967 


20 January 1965 
10 June 1968 


ECP No. MD No, 
Ga049, 
F1-157 2 
F1-177 1 
Fi-339 3 
F1-403 4 
G4050 
Fi-117 1 
F 1-158 r] 
Fi-536 3 
F1-536R1 4 
G4054 
F1-159 1 
F1-178 2 
4054 
F1-160 1 
F1-376 2 
G4057 
F1-246 1 
C4058 
Fi-161 1 
fer 
F1-231 1 
4087 
F1-205 1 
F1-294 2 
F1-301 3 
Aon 
F1-200 | 
F1-200R1 =n 
¥1-451 2 
G4080 
F1-460 i 
4081 
F1-461 1 
F1-435 1. 


Figure 3, Configuration Changes-~-Manual Effectivity 
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Manua) Dated 


4 June 1964 

2 September 1964 
1 February 1966 
14 July 1966 


15 Janvary 1964 
4 June 1964 

27 May 1969 

22 June 1970 


4 June 1964 
2 September 1964 


4 June 1964 
1 February 1966 


20 January 1965 


4 June 1964 


2 September 1964 


4 June 1964 
2 September 1964 
1 September 1965 


20 January 1965 
12 January 1965 
3 April 1967 


31 August 1966 


31 August 1966 


3 April 1967 
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SOURCE AND RECOVERABILITY CODE LIST. 


The Source and Recoverability Code List indi- 
cates the malntenance level at which an item 
may be repaired, or the level at which it may 
be replaced as a compete unit. 


The Sourc2 and Recoverability Code consists of 
wo parts, aletter anda number, Tie letter 
denotes the level at which the {tem may be re- 
moved and replaced and the type of action that 
may be taken. The number denotea the level 

at which the item may be repaired, Definitions 
of the codes are aa follows: 


Source Code 

A... Assembled from component parts 

FF... Removed and replaced at field level 
(using sites) 

D.. . Removed and replaced at depot level 
(Rocketdyne) 

X .. Will not be procured 

M... Mey be manufactw'ed at level 


designated by uccempanylng digit 


Recoverability Cade 


1... . Field level (using altea} 
2... . Depot (Rocketdyne) 
3... . Nonrepair:ble 


The following examples illustrate the use of 
the Source and Recov-rahbility Code: 


Valve (F-1)  Repiaced ut field siles; repatred 
at fleld siter 


Seal (F-3) Replaced at field sltes; no re- 
pair at any location 


Piston (D-2) Replaced at depot: repaired at 
depot 


Added 37 May 1969 


Introduction 


xv/xvi 


R-3896-5 


Section I 


Volume I 


SECTION I 


CENERAL MAINTENANCE AND REPAIR 


1-1. SCOL This suction contalns GSE gen- 
eral mainte: ice and repair information that 

is applicable io several sections of this manual. 
Suzgested niethods of accomplishing tasks are 
included in this section, Other methods may 
be used provided they achieve the same results, 


1-2, SAFETY PRECAUTIONS, 
NOTE 


When performing work specified in 
thls manual, 211 local safety and 
health directives must be complied 
with, It is assumed these direc- 
tives are in compllance with the 
Occupational and Safety Health Act, 
When local safety and health di- 
rectives are more stringent than 
those specified in thta manual, the 
local directives will prevail, 


1-3, Warnings and cautions are used through- 
out the toxt to indicate potenttally dangerous 
Blops. These warnings and cautions precede 
the step to which they apply and muat be strictly 
obsorved by porsonne] performing the proce- 
durer, Specific precautions to follow are Heted 
when a task involves working with potentlally 
dangerous inaterials or hazardous conditions. 
The followlng examples explain warnings and 
cautions: 


WARNING 


A warning Indicates a procedure or 
practice that, if not followed cor- 
recily, can cause injury or death, 


CAUTION 


A caution indicates a procedure or 
practice that, If not followed cor- 
rectly, can cause damage to 
equipment. 


1-4, ELECTRICAL SYSTEMS, 


1-5, Observe the following safety precautions 
when working with electrical systems: 


WARNING 


Connecting or disconnecting elec- 
trical connectors without turning 

off electrical power can result in 
injury to perecane and damage to 
equipment, 


a. Make sure electrical power is off before 
working on electrical components or cables. 


b. Make sure facility outlet and control switch 
or circuit breaker on electrical equipment are 
deenergized before cannecting power source to 
electrical equipment. 


ec. Do net leave controls unattended when an 
electrical sys.em is energized, 


d. Ground all equipment to a common ground 
point, when required. 


1-6. PRESSURIZED SYSTEMS, 


1-7. Observe the following safety precautions 
when working with high-pressure systems: 


WARNING 


Removing fittings, parts, or com- 
ponents from & pressurized system 
can result in injury to personnel 
and damage to equipment, 


a. Make sure system is depressurized before 
disconnecting test equipment lines or hoses and 
before tightening or loosening any fitting. 


b. Do not leave controls unattended while 
system is pressurized, 


c, Secure all test hoses connected between 
test equipment, facility, or components under 
test, to prevent whipping if accldently discon- 
nected or in event of line failure, 


d. Wear safety glasses or face shield when 
working on a pressurized system. 


e, Make sure connectlons o1all system 
components tre secure, 


f. Follow specified requirements for gasket 
sealants and lubricants. 
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1-8, CLEANING SOLVENTS. 


1-9, Although cleaning solvents specified in 
this manual are considered the least hazardous 
of solvents available, specific uses of each 
solvent require special precautions, as stated 
in each applicable procedure, Improper use of 
a solvent can cause injury to personnel or dam- 
age to equipment. 


1-10. TRICHLOROETHYLENE AND TRICHLO- 
ROETHANE. Trichloroethylene and trichloro- 
ethane are toxic solvents that are nonexplosive 
and, under usual conditions of use, nonflam- 
mable. These solvents decompose at tempera~ 
tures above 248° F, releasing toxic products. 
Observe ‘'9 following safety precautions when 
using trichloroethylene (MIL-T-27602), trichlo- 
roethane (MIL-T-81533), or trichloroethane 
ST0210G1R0002 (NR, Los Angeles Division): 


a. Wear breathing apparatus when using 
these solvents in confined or unventilated areas, 
Inhalation uf concentrationa exceeding 100 ppm 
of trichlorocthylene (350 ppm of trichloro- 
ethane) for prolonged perlods of time may 
result in narcosis or unconsciousness. Indi- 
cations of excessive inhalation exposure are 
headache, blurring of vision, giddiness, nausea, 
or vomiting, These effects are completely 
reversible upon removal of the individual toa 
well-ventilated area. 


b. Do net allow these solvents to contact 
skin for prolonged periods, as they defat the 
skin, leaving it susceptible to infection and 
eracking. 


c. Wear safety glasses or a face shield when 
using these solvents. 


1-11, CLEANING COMPOUND, Observe the 
following safety precautlons when using clean- 
ing compound (MIL-C-81302): 


a. Avoid Inhatation of vapors of cleaning 
compound since it may cauge headaches, diz- 
ziness, sleepineas, or uncensciousness due to 
the oxygen-deficient atmosphere, 


b, Do not allow cleaning compound to contact 
akin for prolonged periods, The Hqu. J chem- 
ically dries the skin, leaving it susceptible to 
infection, 
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c, Wear safety glasses or a face shield when 
using cleaning compound. 


d. Wear breathing apparatus when using clean- 
ing compound in confined or unventilated areas, 


e. Do not subject cleaning compound to tem- 
peratu”es above 248° F. 


1-12. ISOPROPYL ALCOHOL. Observe the 
following safety precautions when using lsopropy! 
alcohol (Federal Specification TT-I-735): 


a, Avoid inhalation of vapors of isopropyl 
alcohol, since inhalation may cause slight 
intoxication, 


b. Wear breathing apparatus when using 
isopropyl! alcohol in confined or unventilated 
areas, 


c. Because of its low vaporizing qualities, 
use a minimum amount of isopropyl alcohol 
cudsistent with performing the task. 


d, Wear safety glasses or a face shield when 
using {sopropy] alcohol. 


e, Do not use isopropy! alcohol near heat, 
sparks, or open flame. 


1-138, DRYCLEANING SOLVENT. Observe the 
following safety precautions when using dry- 
cleaning solvent (Federal Specificatton P-1)-680); 


a. Do not use drycleaning aolyent near heat, 
sparks, or open flame. 


b. Wear safety glasses or a face shield when 
using drycleaning solvent. 


c. Make sure that drycleaning solvent is kept 
away from areas that come in contact with 
liquid oxygen. 


1-14, ACIDS. 


1-15. Acids in either concentracted or diluted 
liquid form will soak through cloths causing 
severe burns, dissolve metals, give off harmful 
yapors, generate explosions, and cause fires 
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upon coniact with combustible material. Ob- 
serve the following safety precautions when 
using acids: 


a. Wear rubber or plastic gloves, apron, 
boots, and chemical-type safety goggles. 


b. Avoid inhalation of vapors from liquids 
and dust from acid powder mixes, 


c, Open acid containers, and use acid in 
well-ventilated areas. Avoid splashing and 
apilling. 


d. Do not pour water into acid; slowly add 
acid to water, and constantly stir mixture with 
acid-resistant implement. 


e, Cloths, sponges, and brushes used to apply 
acid solutions must be thoroughly rinsed in tap 
water. If allowed to dry out without rinsing, 
they constitute a fire hazard, 


f. If acid contacts skin, drench affected area 
In clean water for a minimum of § minutes. 


g. Do not store acid near heat, caustics, 
water, or combustible materials, 
1-168, LIQUID NITROGEN, 
1-17. Liquid nitrogen is characterized by its 
extremely low temperature and high vapor preas- 
sure. Observe the following safety precautions 
when using Hquid nitrogen: 


a. Use only approved containers and storage 
vessels. 


b. Wear safety gougies or face shield and 
loose, well-ventilated gloves or mittens. 


c. Avoid splashing on exposed skin to 
prevent painful injury (burns), 


d. Use ina well-ventilated area to preyent 
oxygen depletion. 


e, Avold direct contact with Nquid or sur- 
faces chilled by liquid. 
1-18, INCOMPATIBLE MATERIALS. 
1-19, Some materials, such as preservative 


compounds, lubricating oil, cleaning solvents, 
and grease, used for maintenance purposes are 
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incompatible with the oxidizer (liquid oxygen) 
used in the engine. When introduced into an 
oxidizer system, liquid oxygen mixes with the 
incompatible materials and becomes impact- 
sensitive and explosive. The detection of all in- 
coinpatible materials in test equipment is dif- 
ficult. Equipment must be protected by the 
methods outlined in applicable maintenance pro- 
cedures to avoid the extensive disassembly re- 
quired for the detection and removal of incom- 
patible materialg, 


1-20, CONTAMINATION AND DAMAGE PRE- 


VENTION REQUIREMENTS, 


1-21. Contamination and damage prevention 
requirements for ground support equipment ire 
listed in paragraphs 1-22 through 1-25. 


1-22, CONTAMINATION PREVENTION, 


1-23, All maintenance and remir procedures 
must be performed in sucha manner as to 
prevent contamination of equipment that may be 
connected or attached to an engine system, 
‘These requirements are satisfied when the 
follow!ng conditions are met: 


a. Clothing worn by personnel must be free 
of loose particles and fibers and pockets emptied 
of foreign objects that could contribute ta con- 
tamination, when working with internal areas of 
systema or {n controlled areas, 


b, Parts, tools, materiale, and test cquip- 
ment actually used ina maintenance tagdk must 
be accounted for to make sure that none of these 
items has been left inside a system, 


c. All test equipment and tools must be clean 
if exposed to sealing surfaces or surfaces that 
contact operating fluld (liquid or gaa). 


d. Clean nylon or polyethylene gloves must be 
worn when handling parts or components where 
hand contact is made with sealing surfaces or 
surfaces that contact operating fluid (liquid or 


gas), 


e, Necessary measures must be taken to 
prevent contamination from wind and rain when 
a system is to be opened outdoors. 


f, Areas must be checked above, around, and 


below the system being opened for operations 
that may cause or allow contamination of the 
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system. Proper measures must be taken to 
prevent contamination of other systems from 
the system belng opened, 


g. A suitable container must be provided to 
catch residual fluids when a system ‘3 opened, 
to prevent fluid from contaminating adjacent 
areas, 


h, Only pressure-sensitive tape RBO195-002 
(Rocketdyne), or equivale it, must be used to 
secure Aclar film or bags to components of 
fluid systems. Tape must not be used on 
threads, mating facer, or direct fluid surfaces, 
Tape alone must not be used as a closure and/ 
or cover on openings or on remcved components 
or assemblies. 


i, Components and assembles removed fram 
a system must be immediately provided with 
suitable protective closures and/or coverings, 


j. When the necessary fluid Ine closures 
are not available, the closure method shown 
in figure 1-1 and as follows must be used: 


CAUTION 


When securing Aclar film or bags 
to the Mne with tape, the tape must 
be wrapped completely around the 
line and a minimum of 25 percent 
of the tape width must contact the 
body of the line to prevent entry of 
contam{nants, 


NOTE 


The tape used in this procedure 
is pressure-sensitive tape 
RBO195-002 (Rocketdyne), 


(1) Cover open ends of line with Aclar 
No. 33C film (0, 002-inch minimum thickness) 
{Allied Chemical Corp). Wrap film over periph- 
ery of flange and secure t> body of line with 
tape, 


(2) Install a poiyethylene bag (0, 004-inch 
minimum thickness) (Cadillac Products) over 
Aclar film to completely cover and extend be- 
yond film. Hold bag firmly against flange and 
body of line to exhaust any excess air from bag, 
and secure bag to body of line with tape. 
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TAPE SEAL 


(3 PLACES) 
FLUID SYSTEM 
IDENTIE CATION 
LABFL 


ACLAR FILM 


IC 


CERTIFICATE OF 
CLEANNESS 


POLYETHYLENE 


TAPE CIRCUMFERENCE BAG (2 REQ?) 


Figure 1-1, Protective Closure for 
Fluld Lines and Manifolds 


(3) Attach a certificate of cleanness to 
taped area, 


(4) Install a second polyethylene bag (0. 004 
inch minimum thickness) (Cadillac Producta) 
over firat bag. Hold bag firmly against flange 
and bady of line to exhaust any excess alr from 
bag, and secure bag to body of line with tape, 


(5) Gather and tape bag over periphery of 
flange tou prevent flange from cutting through bag. 


(6) Apply 2 layers of tape over outer bag. 
Tape must cover surface of flange and extend 
over periphery of flange. Secure ends of tape 
hy applying a layer of tape around periphery of 
flange, 


1-24. DAMAGE PREVENTION, 


1-25, All matntenance and repair procedures 
must be performed in such % manner as to 
minimize the possibility of damage to equipment. 
Damage will be greatly reduced by observing 

the following precautions: 


a. Install covers and closures as necessary 
to protect system sealing surfaces and to pro- 
tect equipment from the environment. 
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b. Do not step on or drive over hoses or 
electrical cables. 


c. Inspect all gaskets, O-rings, packings, 
and seals for usability before installation. 


d. Make sure proper lubricant is used on 
fittings, gaskets, O-rings, packings, and seals 
when required by applicable nrocedures and only 
in amount required. 


e. Observe all precautions listed in repair 
and handling procedures. 


{. Before use, inspect ground support and 
handling eculpment for condition, and if equip- 
ment 1g proof-loaded, for evidence of current 
proof-loading. 


g. Make sure electrical equipment is free 
of debris that might cause an electrical short, 


h, Do not exceed handling e~ulpment towing 
speed, turning radius, ramp angle, or load 
limita, 


i, Use proper tools and equipment correctly. 
Avoid uaing adjustable wrenches. 


j. Protect adjacent hardware from damage 
during removal and installation of large com- 
ponents, . 


k, Use tools that are free of sharp edges, 
burs, or other conditions that could damage 
tubes or fittings. 


1-26. PRESSURIZING AND PURGING AGENT 
REQUIREMENTS, 


1-27, Pressurizing and purging agents called 
out Inthis manual must conform to the re- 


quireinents specified in the following paragraphs. 


1-28, HELIUM. Hellum, when specified in 
this manual, must conform to the requirements 
of Bureau of Mine, Grade A, have a water 
content less than that defined by a dewpoint 

of minus 80° F at standard atmospheric pres- 
sure, and be supplied from a system equipped 
with a 1U-micron-nominal, §0-micron-absolute 
rated filter, 
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1-29, GASEOUS NITROGEN, Gaseous nitro- 
gen, when specified in this manual, must con- 
form to the requirements of MIL-P-27401, Air 
may be substituted for nitrogen if the air meets 
the cleanness and humidity requirements of 
MIL-P-27401, 


1-30, LIQUID NITROGEN. Liquid nitrogen, 
when specified in this manual, must conform to 
the requirements of MIL-P-27401, 


1-31, FUEL, Fuel when specified in this 
manual, must conform to the requirements of 
MIL- F-25558 (RJ-1) or propellant kerosene [ 
(MIL- P- 25576), 


1-32, HYDRAULIC FLUID. Hydraulic fluid, 
when specified in this manual, must conform to 
the requirements of MIL-H-5606. 


1-33. MATERIALS AND EQUIPMENT, 


1-34, The materials listed in figure 1-2 are 
required for GSE maintenance, cleaning, paint 
stripping, repalring, and meta) protection, 

The equipment Usted in figure 1-3 is required 
for the examination of metals, maintenance, 
cleaning, paint stripping, and corrosion re- 
moval. After use, all materials and equipment 
must be thoroughly cleaned of all chemical and 
corrosion residue before reuse. All cloths 

and bristle brushes must be thoroughly washed 
and ringed in tap water before reuse. Carbon- 
steel wool und wire brushes must be used on 
carbon steel or low-alloy steel materials, 
Stainless-steel wool and wire brushes must be 
used on corrosion-resistant steel (CRES) mate- 
rials, Aluminum wool must be used on alumi- 
num and magnesium, Brass wire bruches must 
be used to clean copper and copper alloy mate- 
rials, It is recommended that a color code be 
established and that the handles of wire brushes 
be painted different colors to avoid possible 
misuse. Carborundum paper that Js not dis- 
carded after use must be marked to Indicate the 
type of metal on which it was used and must not 
be used on any other type of metal. 
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Aclar No, 33C (Allied Film Protecting parts, 
Chemical Corp) 
AGMA No, 8A Compound Fluid used in the azlmuth drive of 
(American Gear Engine Vertical Installers G4049 and 
Manufacturer’ a 75M51505, and in the power gear of 
Association) Engine Rotating Sling G4050. 
Alodine 1200 Powder Mixed with nitric acid O-N-350 
(Amchem Products) (Federal Specification) to form 
solution for chemical film touchup 
of anodic-coated parts, 
ANSTAC-2M (Chemical Solution Reducing buildup rate of static charge 
Development Corp) on flow tubes and floats in Engine 
Checkout Console G3142, Components 
Test Console G3141, and Pneumatic 
Flow Testers G3104 and G3104MD1, 
ARP No, 2 (Allied Detergent Mixed with Iridite 14-2 powder to 


Research Products) 
BB-F-1421, Type 12 
(Federal Specification) 


Bureau of Mines, 
Grade A 


CPR2028 (a) 
(The Upjohn Co) 


CPR0811 (a) 
(The Upjohn Co) 


EC1099 oinnenee 
Mining and Mfg)\4 


EC1300L (Minnesota 
Mining and Mfg)(a@) 


FGA-32600 (Minnesota 
Mining and Mfg)(a) 


Refrigerant 


Helium 


Isonate adhesive 


Polyurethane foam 


Adhesive 


Cement 


Pressure-sensitive tape 


form solution for chemical film 
touchup of anodic-coated parts, 


Fluid used tn Engine Checkout 
Console G3142, 


Fluid used in Engine Checkout 
Console G3142, and Components 
Test Console G3141, Loak testing 
hoses in Components Adapter Set 
G3143, 


Adhering foam to protective pad 
T-8102028, 


Replacing foam on protective pad 
T-8102028, 


Repairing waterproof fabric on 
Engine Cover G4047, 


Bonding gasketa to plates {n Test 
Plate, Plug, and Tool Set G3132, 


Repairing small tears and holies in 
Engine Environmental Cover Set 
§9-9014130. 


(a) Compound has limited shelf life, Refer to age controlled compounds in R-3896-3 for 


unsabllity test. 
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Identification 


FS1281 (Dow Corning 
Corp) 


GR-362 (Hooker 
Chemical Corp) 


Iridite 14-2 (Allied 
Reasearch Products) 


Krylon No, 1301 


(Borden Chreunical Co) 


MIL-A-6002, Type IT 


MIL-C-16173, Grade I 


MIL-C-20696, Type II 
MIL-C- 26769 


MIL-C-6410, Type Il 


MIL-C-5541, Type I 
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Name 


Grease 


Fluorolube grease 


Powder 


Clear spray 


General purpose adhesive 


Corrosion-preventive 
compound 


Nylon waterproof cloth 
Alkaline c)eaning 


compound 


Cleaning compound 


Chem.cal film 


Section I 


Use 


Lubricating packings in Hydraulic 
Pumping Unit G2025; O-rings in 
Engine Checkout Console G3142, 
Components Teat Console G3341, 
and Fuel Drainage Kit G2097; hand 
valves in Components Test Console 
G3141; and packinge and cap threads 
of Hypergol System Test Too) Kit 
G3135 and hypergo!l simulator 
T-502:9716, 


Lubricating hand valve O-rings and 
threads on Engine Checkout Console 
G3142 and Components Checkout 
Consol3 G3141; hand valve stem 
threadson Pneumatic Fluw Monitors 
G3130 and G3131; and base and screw 
threads of Air Powered Stapler 
9023569. 


Mixed with detergent ARP No, 2 
(Allted Research Products) to form 
solution for chemical film touchup 
of anodic-coated parts. 


Protecting interior of electrical box 
and components on Engine Vertical 
Installers G4049 and 75M51505, 


Bonding flowmeter tuhe to inlet 
manifold nipple on Pneumatic Flow 
Testers G3104 and G3104MD1, and 
honding seal to Thrust Chamber 
treat Plug G3136, 


Protecting stationary unpainted 
carbon steel surfaces from 
corrosion, 


Repairing waterproof fabric on 
Engine Cover G4047, 


Cleantng corrosion from unpainted 
aluminu:.. alloys, 


Deoxidizing anodic-coated parts 


, before applying chemical f{lm 


touchup. 


Refinishing aluminum alloy surface 
after corrosion removal, 
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MIL-C-81302 Cleaning compound Handcleaning corroded surfaces, 
soiled parte, pressure transducers, 
and 300- and 400-series corrosion- 
resistant steel, Flushing soiled 
parts and pressure transducer 
sense ports, 


MIL-D..6998 Dichloromethane Removing paint from corroded 
surfaces, 


MIL- F- 25558 RJ-1 fuel Fluid used in Hydraulic Pumping 
Units G2025 and G2026, and Engine 
Checkout Console G3142, Leak 
Testing Accumulator Unit G2027 
and relief valves in Test Plate, 
Plug, and Tool Set G3132, 


MIL-G-23827 Gear grease Lubricating chassis, pump motor 
bearings, and pump-to-motor shaft 
coupling on Hydraulic Pumping Unit 
G2025; pump motor bearings and 
pump-to-motor shaft coupling on 
Hydraulic Pumping Unit G2026; 
roller block bearings on Engine 
Vertical Installers G4049 and 
75M51505; bearings, sprockets, 
and drive wheels on Engine Rotating 
Sling G4050; caster rig bearings, 
wheels, and lubrication points spe- 
cified on decal on Air Transport 
Engine Handler G4044; caster 
bearings on Engine Handling Dolly 
G4058; clevis, wheels and castor 
bearings on Engine Handler G4069; 
casters and pump shaft on Scavenge 
Pump G2039; cart casters on Test 
Plate, Plug, and Tool Set G3132; 
screw threads, sliding surface of 
nuts, felt strip and packing, and 
arm on Nozzle Extension Alinement 
Tool G4079; thumb-wheel and kecper 
on Turvopump Support G4083; and 
motor bearings on flange pollshing 
tool T-5047802. 
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MIL. H-5606 


MIL- L- 25567 


MIL- L- 7808 


MIL-P-11414 
MIL- P- 25576 


MIL- P- 27401 


MIL-P-27401 
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erent 


Name 


Hydraulic fluid 


Leak-test compound 


Lubricating oi] 


Lacquer primer 


Propellant kerosene 


Liquid nitrogen 


Gaseous nitrogen 


Section I 


Use 


Fluid used in Engine Vertical 
Installers G4049 and 75M51505, and 
Components Test Console G3141; 
lubricating O-rings, seals, and 
atraight threads on Engine Vertical 
Installers G4049 and 75M51505; proof 
testing and leak testing hoses on 
Components Adapter Set G2143; and 
leak testing rellef valves in Test 
Plate, Plug, and Tool Set G3132, 


Leak testing joints pressurized with 
gaseous nitrogen, 


Lubricating hand valve wiper in 
Components Checkout Console G3142; 
case bushing, rotor, shaft, seal 
bellows, pump shaft, seal, ana car- 
bon wear ring on Scavenge Pump 
G2039; ard cart tow bar hinge point 
on Test Plate, Plug, and Tool Set 
G31932, 


Painting carbon steel] surfaces, 


Fluid u od tn Hydraullec Pumping 
Units G2025 and G2026. 


Fluld used in Cryogenic Sunply Unit 
G3136. 


Fluid used to pressurize hydraulic 
accumulator in 'fydraullc Pumping 
Unit G2025 and fluid input for Engine 
Checkout Congole G3142 and Compo- 
nents Test Console G3141, Blowing 
contaminants from parts; purging 
and drying Pneumatic Flow Testers 
G3104 and G3104MD1; and drying 
cleaned parts, Leak testing Accu- 
mulator Unit G2027, Engine Checkout 
Console G3142, Pneumatic Flow 
Monitors G3130 and G3131 and 
Components Test Console G3141; 
hoses in Components Adapter Sot 
G3143; Cryogenic Supply Unit G3146; 
Pneumatic Flow Testers G3104 and 
G3104MD1; Thrust Chamber Throat 
Security Closure G4089 and 
99-9026815; Oxidizer Dome Flushing 
Kit G2030; Fuel Drainage Kit G2037; 
relief valves in Test Plate, Plug, 
and Tool Set G3132; Thrust Chamber 
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Throat Plug G3136, and hoses for 
hydraulic torque tool T-5029452, 
Proof testing hoses for Components 
Adapter Set G3143; Thrust Chamber 
Throat Plug G3136; and hydraulic 
torque tool T-5029452; and proof 
testing Oxidizer Dome Flushing Kit 
G2030. Function testing pressure 
test fixture T-5026440, Cryogenic 
Supply Unit G3146, and pressure 
test fixture T-5031167, 


MIL-P-8585, Zinc chromate primer Patnting carbon steel and aluminum 
Color Y(a) alloy surfaces. 


MIJL- T- 27602 Trichloroethylene Ultrasonic cleaning fluld for filters; 
handcleaning CRES and nickel alloys, 
cadmlum-plated, chrome-plated, 
nickel-plated and silver-plated parta, 
and 300- and 400-series corrosion- 
resistant steel; removing petrolatum 
from Thrust Chamber Throat Plug 
G3136; cleaning filter elements tn 
Engine Vertical Installers G4049 
and 75M51505; cleaning areas re- 
quiring bonding on Engine Handling 
Dolly G4058; cleaning Oxidizer Nome 
Flushing Kit G2030: and cleaning 
areas requiring repair on Turbine 
Exhaust Exit Pressure Check 
Fixture G3144, 


Molykote G (Dow Paste Lubricating mating aurfaces of 

Corning Corp) regulator {n Engine Checkout Console 
G3142, screw threads on Nozzle 
Extension Handling Fixture G4080, 
pin tureads on Nozzle Extension 
Handling Adapter G4081, and screw 
threads on Turbopump Shaft Preload 
Fixture G4088. 


MS20995N Inconel lockwire Safetywiring fittings and threaded 
fasteners with lockwire Aoles, 


No Number Aluminum wool Removing corrosion from aluminum, 


No Number Carbon- steel wool Removing corrosion from carbon 
(Class II Pads) steel materlals, 


(a) Compound has Mmited shelf Hfe, Refer to age controlled compounds in R- 3896-3 for 
usability teat, 


Figure 1-2, Materials Specified in This Manual (Sheet 5 of 9) 
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No Number Carborundum paper Removing corrosion. 
(Grit No, 240, 280, 400, 


No Number (Cadillac 


Products) 
No Number 
No Number 


No Number 


No Numter 


No Number 


No Number 


No Number 


O-A-61 (Federal 
Specification) 


Oakite No. 61 
(Oakite Products, 
Ine) 


Oakite No, 61B 


(Oakite Products, 
Ine) 


O-N-350 (Federal 


and 600) 
Polyethylene bag 


Polyethylene bag 


Polyethylene foam 


Polyethylene gloves 


Polyurethane foam 
Rubber gloves 


Silicone grease 


Vinyl bag 


Acetone 


Detergent solution 


Cleaner 


Nitric acid 


Covering open end of lines, 


Packaging lightweight narts. 
Cushioning packaged paris, 


Protecting hands from cleaning 
solvents, 


Cushioning packaged parta. 


Protecting hands when applying 
chemical film touchup. 


Lubricating power module in High 
Voltage Igniter Tester G3163. 


Packaging small, lightweight parts, 


Civaning all-metal parts before 
applying lubricating powder, 


Cleaning source hose, handle, and 
adapters of Pneumatic Flow Testers 
G3104 and G3104MD1, 


Cleaning all-metal parts that do not 
directly or Indirectly contact a pro 
pellant, pneumatic or hydraulle 
system, 


Mixed with Alodine 1200 powder 


Specification) (Amchem Products) to form solutlon 
for chemical filin touchup of anodic~- 
coated parts. Passivating 300- and 
400-series corroston-resistant steel, 

Permatex Sealant Lubricating flat seals for static 

(Permatex Co, Inc) service, 


Handcleaning painted areas, carbon 
steel parts, and case of Impact 
Recorder Unit G4090 and 99-9014091, 


P-1)-680, Type I 
(Federal Specification) 


Drycleaning solvent 


PPP-T-60 (Federal Waterprwof tape Masking surfaces to be bonded on 
Specification) Thrust Chamber Throat Plug G3136 
and repairing Protective Pad 8102028, 


Figure 1-2. Materials Specified in This Manual (Sheet 6 of 9) 
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——— 


Identification Name Use 
RBO1 2-034 (Rocketdyne) Gasket sealant Lubricating flat seals for static 
ser.ic* 


RBO140-f102 (Rocketdyne) Thread sealant tape Sealing taper thread fittings in 
Hydraulic Pumping Unit G2025, 
Engine Checkout Console G3142, 
Engine Vertical Installers G4049 
and 75M51505, Components Test 
Console G3141, Oxidizer Dome 
Flushing Kit G2030, ard Scavenge 
Pump G2039, 


RBO140-005 (Rocketdyne) Sealing and antiseize Lubricating fitting threads in 
compound Hydraulic Pumping Unit G2025; 
static O-rings, seals, straight 
threads, and sliding surfaces on 
Engine Checkout Console G3142; 
and flat seals in relief valvea on 
Components Test Console G3141. 


RB0140-007 (Rockatdyne) Dry-film lubricant Lubricating sling arms on Turbo- 
pump Sling G4057, screw threads on 
Turbine Exhaust Exit Pressure Check 
Fixture G3144; guide threads on lift 
and holding tool T-5028673; shaft 
plate on allnement fixture T-5039202; 
alinement pins on alinement pin 
T-5009454; and plate threads, jack 
screw, and arm on assembly jig 
T-5041501, 


RBO140-012 (Rocketdyne) Lubricant grease Lubricating threads and O-rings on 
Components Test Console G3141, 
Pneumatic Flow Monttors G3190 and 
03131, Oxidizer Dome Flushing Kit 
G2030, Scavenge Pump G2039, and 
Fuel Drain Vent Adapter Kit 
99-9012908; lubricating shaft-to-shoe 
interface and shaft threads on ‘fem- 
perature Transducer Installer and 
Remover Kit C2038; and lubricating 
shaft threads on Thrust Chamber 
Throat Plug G3136, 


RBO195-002 (Rocketdyne) Pressure-senaitive tape Securing Aclar film or polyethylene 
bags to components. 


RBO210-002 Alkaline cleaner Cleaning combinations of metal and 
nonmetal parts that do not directly 
or indirectly contact » propellant, 
pneumatic, or hydraulic system. 


Figure 1-2. Materials Specified in This Manual (Sheet 7 of 0) 


1-10B Changed 3 May 1972 


Section I 


R-3896-5 
Volume I 
Identification Name Use 
RBO210-003 Trichloroethylene Cleaning exterior, exhaust manifold 


RB0210-016 (Rocketdyne) 


RB0295-001 (Rocketdyne) 


SKD-NF (Magnaflux 
Corp) 


SKL-4 (Magnaflux 
Corp) 


SRGA-0214 (Minnesota 
Mining and Mfg) 


TEC 901 
(TEC Chemical Co) 


TT-k-489 (Federal 
Specification), color 
11136 (Federal 
Standard 595) 


TT-E-489 (Federal 
Specification), color 
13598 (Federal 
Standard 595) 


TT-E-529 (Federal 
Specification), color 
27038 (Federal 
Standard 595) 


TT-M-261 (Federal 
Specification) 


Corrosion preventative 


Desiccant ° 


Spot-check developer 


Dye-penetrant 


Glass fabric 


Cleaning agent 


Red glogs enamel 


Orange-yellow gloss 


enamel 


Black semi-gloss enamel 


Methyl-ethyl-ketone 


screen, and flowmeter tubes of 
Pneumatic Flow Testers G3104 and 
G3104MD1, 


Protecting unpainted stationary 
carbon steel surfaces, specified 
surfaces on Air Transport Engine 
Handler G4044, und ball joints on 
Nozzle Extension Handling Fixture 
G4080 and Nozzle Extension Handling 
Adapter G4081, 


Maintaining correct humidity in 
High-Voltage Igniter Tester G3153, 


Indicating metal surface defects, 
Preparing metal surface for non-~ 
destructive teating. 


Repaltring engine environmental 
cover set 99-9014130, 


Handcleaning aluminum alloys, 


Painting warning notices, 


Painting carbon steel] and aluminum 
alloy surfaces, 


Painting lettering ana markings. 


Cleaning exterlor of electrival 
harnesses; cleaning inlet mantfold 

of Pneumatic Flow Testers G3104 
and G3104MD1; and removing excess 
adhesive after bonding 5eal on Thrust 
Chamber Throat Plug G3136, 


Figure 1-2, Materials Specified in This Manual (Sheet 8 of 9) 
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Identification 


TT-R-~248 (Federal 
Specification: 


TT-I-735 (Federal 
Specification) 


TT. T-548 (Federal 
Spectficaticn) 


Turco 4215 (Turco 
Products) 


VV-L-800 (Federal 
Specification) 


VV-P-236 (Federal 
Specification) 


WD-40 (Rocket 
Chemical Co} 


0200 (Minnesota 
Mining and Mfg) 


1357 (Minnesota 
Mining and Mfg) 


1620 (L. 8, 
Starrett Cv) 


5R4 scary 
Pro-Seal) a) 


7862 (Victor 
Gloves, Inc) 
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Name 


Paint and lacquer remover 


Isopropyl alcohol 


Toluene 


Addliive 


Lubricating vil 


Petrelatum 


Preservative 


Fabric cleaner 
Contact cement 
Tool and instrument 
oll] 


Adhesive 


Nylon gloves 


Use 


Remeving paint from corroded areas, 


Handcleaning interior and exterior 

of electrical connectors, and exterior 
of pressure transducer electrical 
connector, 


Removing adhesive from pad and 
bumpers on Engine Handling Dolly 
G4058 and plate ond seal on Turbine 
Exhaust Exit 2ressure Test Fixture 
G3144, 


Cleaning fabric material and 
streamers, 


Protecting unpainted carbon steel 
working surfaces, Fluid used in 
lubricator bow] of flange polishing 
tool T-5047802, 


Lubricating saal and seal mating 
surface of Thrust Chamber Throat 
Plug G3136, 


Protecting plated surfaces; lubri- 
cating plated surface of arm 9026870 
on Nozzle Extension Handling Fixture 
G4086; lubricating external surface 
of depth micrometer ‘1'-5021812, 
iubricating external surfaces of 
torque and inspection tool T-5029467 
and T-5035940; and cleaning parallel 
lars of hand facing tool T-5043020. 


Cleaning engine environmental 
co ‘ur 99-9014130, 


Repairing seal on Turbine Exhaurt 
Exit Pressure Check Fixture G3144, 


Lubricating threads of depth 
micrometer T-5021812, 


Bonding pad or bumper on Engine 
Handling Dolly G4058, 


Handling parts that will contact 
operating fluids. 


(a) Compound has limited shelf iife, Refer to age controlled compounds in R-3896-3 for 


usability test. 


Figure 1-2. Materlals Specified in This Manual (Sheet 9 of 9) 
1-10D Changed 3 May 1972 


R-3896-5 
Volume I 


Part No. Ma Name 


253 (Osborne Brass-wire Removing corro- 


Mfg Co) brush sion from electrical 
components, copper, 
and copper alloys. 

1777 Carbon- Removing corro- 

,Osborne steel-wire sion from carbon 

Mfg Co) brush steel material. 

263-D Soft-bristle Applying paint 

(Osborne brush removers and 

Mfg Co) cleaning cornpounds. 

1777-SV-48  Stainless- Removing corro- 

(Osborne steel-wire siou from CRES 

Mfg Co) brush material. 

263-A Stiff- Applying paint re- 

(Osborne bristle movers and cleaning 

Mfg Co) brush compounds. 


Figure 1-3. Equipment for Maintenance of Metal Surfaces 


1-35, CORROSION. 


4-936. Corrosion is the destructive conversion 
of metal toa metallic compound. Temperature, 
humidity, proximity of dissimilar elements, and 
electrica) factors can retard or accelerate the 
pace of corrosion. All corrosion products in 
critical areas must be removed and a protective 
coating applied immedtately to provide maximum 
protection. Failure to completely remove all 
corrosion products can leave a corrision-prone 
area that may begin to corrode immediately 
despite the presence of a protective coating. 


1-37. CORROSION-PRONE AREAS, 


1-38. Certain materials and combinations of 
materials are more prone to corrosive attack 
than others. During any inspection for corro- 
sion, particular aitention should be paid to parts 
and areas designated in the following paragraphs. 


1-39, NUTS AND BOLTS. When using nuts and 
bolts or sci'ews of different material than the 
parts they fasten, either the nut and bolt, or the 
parts they fasten, are prone to corrosion. 


1-40. FLANGES AND CONNECTIONS. Where 
ducts, lines, and tubes ire connected to dia- 
similar metals, a corrosive potential exists, 
Moisture from the duct, Hne, or tuba, collect- 
ing on the lower flange er connection, becumes 
the electrolyte that starts the corrosive action, 


Section I 
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Hs EAE NINE te ial 


Use 


Part No, Natine 


—+ 


Model B Heat gun Dehydrating fungi 
(Zonne on electrical com- 
Industries ponents, 

Tool Co) 

81-34-05-10 Monocular Examining area for 
(Bausch and magnifier corrosion, 

Lomb, Inc) 

Local 1/2-inch Distinguishing 
purchase magnet between low-alloy 


ferrus metals and 
stainless cteels, 
or nonferrous 
metals (except 
nickel), 


eee 


1-41, WELD AREAS. Corrosion-resistant 
steel weld areas are corrosion-prone, 


1-42. CREVICES AND JOINTS. Dirt and 
moisture tend te collect and remain in these 
areas and cause a corrosion-prone area. 


1-43, DISSIMILAR METALS. When dissimilar 
metals are in electrical contact in the presence 
of an electrolyte, the less noble metal is prone 
ty corrosion, 


1-44. REMOVING PAINT FROM CORRODED 
AREAS. 


1-45, All paint must be removed from any 
corroded area before corrosion removal and 
control procedures can be applied. Paint must 
be removed from the corroded area and from 

at least 2 inches of uncorroded metal around the 
area, Paint can be removed chemically or with 
a wire brush. Chemicel paint removers must 
not be used in areas whore the remover can 
become trapped. Paint and lacquer remover 
(Federal Specification TT-R- 248) is not LOX- 
compatible; use dichloromethane (MIIL-D- 6998) 
near surfaces that require LOX-compatible 
materials. 


a, Remove paint from areas where chemical 
romovers can become trapped, with x wire brush 
and number 280 Carborundum paper. Wipe area 
clean with a cloth dampened with tap water. 
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WARNING 


The following procedure specifies 
paint and lacquer remover (Federal 
Specification TT-R-248), which 1s 
corroaive and forms an explosive 
gel when mixed with Iquid oxygen, 
creating a hazard to both personnel 
and equipment, 


b, Where chemical removers can be used, 
remove paint as follows: (Use dichloromethane 
(MIL-D-6898) on areas that have direct or 
indirect contact with liquid oxygen or where 
structural complexities make it Impogsible to 
use a thickened paint remover. Use paint and 
lacquer remover (Federal Specification 
TT-R-248) on areas that do not have direct or 
indirect contact with liquid oxygen and where a 
thickened paint remover can be used. ) 


(1) Using a stiff-bristle brush, apply 
dichloromethane (MIL-D-6998) or paint and 
lacquer remover (Federal Specification 
TT-R-248), as applicable, to paint on 
corroded area. 


(2) Allow chemical to remain on surface 
until paint softens and lifts. 


CAUTION 


Paint remover remaining on the 
surface can cause corrosion. 


(3) Wash away loosened paint and remover 
or wipe from surface with a clean cloth fre- 
quently rinsed in tap water, 


(4) Repeat substeps 1 through 3 until all 
paint is removed from surface. 


(5) Wipe surface dry with clean, dry c'oth. 


1-46, CLEANING CORRODED SURFACES. 


1-47, Before corrosion removal and control 
procedures (paragraphs 1-48 through 1-54) are 
performed, the corroded surfaces must be 
cleaned as follows: 


a. Remove loosely adhering grease, paint, 


oil, dirt, and other foreign substances by 
wiping. 
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WARNING 


The following procedure specifies 
drycleaning solvent, which is flam- 
mable and must not be used near 
heat, sparks, or open flame. In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


e The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the Hquid 
can cause serious injury or death. 


@ The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation, 


b. See figure 1-4 and clean corroded sur- 
faces using cleaning agent and procedures 
noted. 


e. If it is possible to isolate corroded area, 
seal off all nearby surfaces from cleaning agent, 
using moisture-proof cloth, tape, and drip 
pans. 


d. Apply cleaning agent to surface with clean 
cloth or soft-bristle brush. On large, level 
surfaces pour cleaning agent directly or. surface. 


e, Allow cleaning agent to remain on surface 
for several minutes; then scrub with cloth or 
bristle brush. Do not allow cleaner to dry on 
surface, 


f. Wipe surface thoroughly with a clean dry 
cloth. 


g. Rinse surface thoroughly with distilled 
or delonized water before alkaline cleaning com- 
pound dries. Allow surface to dry completely. 
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Cleaning Paragraph 
__ Material Agent 1-47, Steps __ 
Carbon steel Drycleaning ec through f 
solvent 
(Federal 
Specification 
P-1)- 680 
Type 1)(@) 


CRES and Trichloro- 
nickel alloys, ethylene 
and cadmium- (MIL~T-27602) 


c through f 


plated, 
chrome~ 
plated, nickel- 
plated, and 
silver-plated 
parts 
Aluminum Alkaline c through e 
alloy cleaning and g 
(painted) compound 
(MIL-C- 25769) 
Aluminum TEC 901 h through j 
alloy (TEC 
(unpainted) Chemical Co) 


{a) Lf use of Mammable solvent is prohibited, 
use cleaning compound (MIL-C-81302). 


Figure 1-4, Materials and Procedures 
for Cleaning Corroded Surfaces 


CAUTION 


Avoid using excessive amounts of 
TEC 901 to prevent uncontrolled 
running or dripping. TEC 901 can 
remove paint or protective finishes 
from adjacent surfaces, (causing 
corrosion. 


he Apply TEC 901 (TEC Chemical Co) with 
a clean, soft cloth. Apply in long strokes to 
remove all foreign deposits and accumulations 
of grease and dirt, 


{. Repeat st-p has necessary, using a fresh 
application of chemical and a clean cloth unili 
surface is clean, 


j. For final wipe, squeeze cloth as dry as 
possible. 


1-48, REMOVING CORROSION FROM CARBON 
STEEL, 


1-49. Remove corrosion from carbon steel as 
follows: 


a, Clean area in accordance with instructions 
in paragraph 1-46. 


b, If surface is painted, remove paint in 
accordance with instructiona in paragraph 1-44, 


ec. On small or coraplex compcnents, remove 
all corrosion products using carbon-steel wool 
or number 400 Carborundum paper. On large 
heavy equipment, a carbon-steel-wire brush 
may be used to remove surface corrosion 
deposits. 


WARNING 


The following procedure specifies 
drycleaning solvent, which is flam- 
mable and must not be used near 
heat, sparks, or open flame. In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


d. Rinse area with drycleaning solvent 
(Federal Specification P-D-680, Type I), and 
wipe dry. 


e. Inspect area for corrosion with a 4-power 
monocular magnifier, It all corrosion has not 
been removed, repeat steps c and d. 


WARNING 


The following procedure specifies 
corrosion-preventive compound 
(MIL-C-16173), which is flammable 
and must not be used near heat, 
sparks, or open Mame, It is toxic. 
Inhalation of its vapors or prolonged 
contact with the compound can cause 
serious injury, 


f, Apply lubricating ofl (Federal Specification 
VV- L-800) to unpainted working surfaces, and 
corrosion-preventive compound (MIL-C-16173, 
Grade 1) or corrosion preventative RB0210-016 
(Rocketdyne) to unpainted stationary surfaces, 


NOTE 


Corrosion preventative RBO210-016 
must be thoroughly mixed at 70° to 
96° F immediately before each 
application. 
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Paragraphs 1--50 to 1-55 


g. On painted surfaces, refinish ag follows: 


(1) Thoroughly mix and apply one coat of 
lacquer primer (MIL-P-11414) or zinc chromate 
primer (MIL-P-8585, color Y). 


(2) Thoroughly mix and apply 2 coats of 
crange-yellow gloss enamel (Federa) Specifi- 
cation TT+E-489), color 13538 (Federal Stand- 
ard 5$5), or match existing color in surrounding 
area. 


1-50. REMOVING CORROSION FROM 
CORROSION-RESISTANT STEEL, NICKEL, 
AND NICKEL ALLOYS. 


1-51. Remove corrosion from CRES, nickel, 
and nickel alloys as follows: 


a. Clean area in accordance with instruc- 
tions in paragraph 1-46, 


b. On small or complex components, clean 
corroded area with stainless-steel wool or 
number 400 Carborundum paper until no cor- 
rosion is visible. 


CAUTION 


Vigorous, heavy, continuous rub- 
bing of CRES by a power-driven 
wire brush can generate enough 
heat to cause metallurgical changes. 
Use care to avoid damage to 
equipment. 


c. On large components and heavy equipment, 
use a stainless-steel wire brush or a power- 
driven stainless-steel brush attachment to 
remove surface corrosion deposits, 


d. Wipe surface with clean cloth dampened 
with distilled or deionized water. 


e, Inspect area for corrosion witha 4-power 
monocular magnifier. If all corrosion has not 
been removed, repeat steps b or c and d. 


1-52, REMOVING CORROSION FROM 
CADMIUM-PLATED, CHROME-PLATED 
NICKEL-PLATED, AND SILVER-PLATED 
PARTS. 


1-53. When a plated surface l.as become pitted 
and pitting is not restricted to amall areas, the 


1-14 Changed 8 December 1970 


R-3896-5 
Volume I 


part or component must be replaced or refin- 
ished, The acceptability and repair require- 
ments are to be specified by the manufacturer's 
representative. For corrosion and small pitted 
areas, perform the following: 

a. Cleanareai' ccordance with instructions 
in paragraph 1-46. 


b. Remove corrosion from plated surface 
using a wire brush and wool made of same 
material as base metal or number 400 Carhor- 
undum paper. 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury or death. 


c. Rinse area with trichloroecthylene 
(MIL-T-27602) and wipe dry. 


d, Inspect area for corrosion with a 4-power 
monocular magnifier. If all corrosion has not 
been removed, repeat steps b and c. 


e. Apply a thin, even coat of preservative 
WD-40 (Rocket Chemical Co) to plated surface. 
Do not apply more than one coat. 


1-54. REMOVING CORROSION FROM ALUMI- 
NUM ALLOY. 


1-55. Remove corrosion from aluminum alloy 
as follows: 


a, Clean painted or unpainted aluminum alloy 
surfaces in accordance with instructions in para- 
graph 1-46. 


b. Remove paint, if necessary, in accordance 
with instructions in paragraph 1-44. 


CAUTION 


When abrading clad aluminum, 
extreme care must be used not to 
rub through the pure aluminum 
coat. Without clad coating, some 
aluminum alloys corrode quickly. 


c. Remove all corrosion products using alu- 
minum wool or number 400 Carborundum paper. 


d, Rinse with distilled or dejonized water 
and wipe dry. 
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iMIL~T-27602) through the equipment and collect 
., sample ina clean container. 


b. Filter collected sample through a black 
0,45-micron filter disk for particle counting. 
Do not disrupt particle distribution on disk. 


c. Count particles. Maximum number of 
particle larger than 60 microns must not ex- 
ceed 100. If particles excéed this limit, repeat 
steps a and b until within accepted limit, 


d. Install filter in ultrasonic unit so that fluid 
will pass through filter in opposite direction of 
the designed flow. 


e. Turn on ultrasonic unit and adjust it to 
15-40 ke per second. 


f. After 1 +0.25 minutes, pass 500 milliliters 
of clean fluid through fliter and collect fluid in 
a clean container. 


g. Repeat step fot 4, 7, and 9 minutes and 
turn ultrasonic unit off. Dispose of backflush 
fluid. 


NOTE 


Fluid level in filter container must 
remain relatively constant at a point 
near the filter collar. 


h. Repeat steps e through g 2 times. 


i. Install filter in ultrasonic unit so that 
fluid will pass through filter in designed direc- 
tion of flow. 


j. Repeat steps a through c. Turn on ultra- 
sonic unit and adjust it to 15-40 ke per second. 


k, After 1+0,.25 minute, and at 4, 7, and 9 
minutes, pass 500 milliliters of clean trichloro- 
ethylene (MIL-T-27602) through the filter and 
collect fluid in clean containers. 


NOTE 


Fluid level in filter container must 
remain relatively constant at «1 point 
near the filter collar. 


Repeat step k 3 times and turn off ultra- 
_d ’ sonic unit. 
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m. Filter the 2,000-milliliter sample through 
a black 0.45-micron membrane disk, rinsing 
collection container when approximately 25 milli- 
liters of sample fluid remains to be filtered. Do 
not disrupt particle distribution on disk, 


n, Count particles. For particles 50 microns 
in size and larger, the entire effective filter 
disk area must be counted and all particles of 
§0-100 microns and over must be Counted and 
recorded, without differentiating between parti- 
cles and fibers, Contamination collected for a 
2,000-milliliter sample must not exceed 1,000 
particles in 60-100 micron range and 200 parti- 
cles in excess of 100 microns (including fibers), 
Filters not meeting these requirements must be 
recleaned. 


o. Dry filter using filtered (25-micron abso- 
lute er better) low-pressure gaseous nitrogen 
MIL-P-27401) or placing filter in an oven at 
200 +10° F for a minimum of 30 minutes, 


p. Handle and package cleaned parts as out- 
lined in paragraph 1-46. 


1-37, CLEANING ELECTRICAL CONNECTORS, 
WARNING 


The following procedure specifies 
isopropyl alcohol, which is flammable 
and must not be used near heat, sparks, 
or open flame. Inhalation of its vapors 
or prolonged contact with the liquid can 
cause serioua injury. 


a. Brush connector lightly using a soft-bristle 
brush and isopropyl alcohol (Federal Specifica- 
tion TT-I-735). 


b. Immediately dry connector surfaces that 
have been cleaned with alcohol, with low- 
pressure (50-100 psig) gaseous nitrogen 
(MIL-P-27401) or clean, dry air conforming to 
the requirements of MIL-P-27401, for 2 minutes 
minimum. (Refer to paragraph 1-30A for drying 
and safety requirements, ) 
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1-38, CLEANING TRANSDUCERS, 
CAUTION 


Pressure transducers are delicate 
instruments and must be handled 
with extreme care. Solid material 
must not be inserted in the sensing 
cavity. Cleaning solution tempera- 
tures must not exceed 185° F, 


a. Seal sensing port to prevent entrance of 
solution, Pre-clean by immersing transducer 
in solution of 50-55percent nitric acid (Federal 
Specification O-N-350) for a maximum of 20 
minutes. Reduce immersion time by 2 minutes 
for each 10° above 100° F, 


WARNING 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


b, Flush external surfaces with cleaning 
compound (MIL-C-81302). A rubber eraser 
may be used to remove excess carbon, 


c. Flush sensing cavity wit’. 
pound (MIL-C-81302), 
NOTE 
The tube used to flush or rinse the 


sensing cavity must not be Inserted 
more than 1/4 inch. 


cleaning com- 


d. Rinse transducer and cavity with clean- 
ing compound (MIL-C-81302). 


e. Repeat steps b throvgh d to remove any 
remaining residue. 


{. Immediately dry transducer with low- 
pressure (50-100 psig) gaseous nitrogen 
(MIL-P-27401) or clean, dry air conforming 
to the requirements of MIL-P-27401. (Refer 
to paragraph 1-30A for drying and safety 
requirements. ) 


1-39. INSPECTING PARTS FOR CLEANNESS 
AND DAMAGE. 


1-40. Several test methods may be used to 
determine if parts are clean or damaged. More 
than one test should be performed if any doubt 
exists as to the cleanness of the part. Visual 
inspection {6 normally a satisfactory method 
for determining damage. For parts where 
damage is suspected but not apparent, however, 
the dye-penetrant or magnetic-particle inspec- 
tion methods may be used, as applicable. If 
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inspection of a component or part reveals a 
defect that does not have an acceptability or re- 
pair disposition within this manual, the defect 
must be referred to the manufacturer's repre- 
sentative for acceptability and repair disposition, 


1-41. VISUAL INSPECTION. Inspect parts for 
the presence of moisture, rust, scale, dirt, 
chips, ofl, grease, or other debris. The pres- 
ence of any of these requires recleaning. Dis- 
colorations caused by welding or passivation 
are not grounds for recleaning uniess accom- 
panied by rust or scale. The water-break test 
and soiling test (paragraphs 1-42 and 1-43) may 
be used, as required, to aid visual inspection. 


1-42. WATER-BREAK TEST, This test is 
performed on metal parts by pouring a small 
amount of distilled water over visible and 
comnletely accessible cleaned areas of the part. 
An unbroken water film should form on the 
metal surface. If the water forms into small 
droplets, reclean the part. Following testing, 
remove water from part with low-pressure (50- 
100 psig) gaseous nitrogen (MIL- P-27401) or 
clean, dry air conforming to the requirements 
of MIL- P-27401 (refer to paragraph 1-30A for 
drying and safety requirements) or by hand- 
wiping with a clean, hemmed nylon cloth, 


NOTE 


Some materials, even if clean, do 
not present a water-break-free 
surface and require additional tests. 


1-43. SOILING TEST. Lightly wipe cleaned 
part witha clean, lint-free, white cloth. Do 
not rub hard on soft materials, such as alumi- 
num, since metal removal can occur and be 
confused with dirt. Any visible deposit on the 
cloth requires recleaning of the part. 


1-44, DYE-PENETRANT INSPECTION. The 
dye-penetrant inspection method is used for 
parts treated by chemical film or anodic coat- 
ings and parts used for indirect quid oxygen 
service. This method of inspection may be used 
to detect surface defects or indications of pos- 
sible defects in parts made of nonabsorbent, 
nonporous material. Dye-penetrant indications 
are not necessarily cause for rejection. It is 
the responsibility of a dye-penetrant inspector, 
certified by MIL-STD-410, to evaluate indica- 
tions and to determine whether an Indication 
actually represents a defect. Perform the dye- 
penetrant inspection as follows: 


a, Clean part (paragraph 1-27) using appro- 
priate method for type of service In which part 
18 used. 
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e. Inspect area for corrosion with 4-power 
monocular magnifier. If ail corrosion has 
not been removyzd, repeat steps c and d, 


f, After removing cox'resion, refinish sur- 
faces tha’ are to remain unpainted as follows: 


fq) Clean area with TEC 901 (TEC Chem- 
icai Co), 


(2) Clean area with distilled water. Do 
not wipe dry. 


NOTE 


Chemical film solution must be 
mixed with distilled or deionized 
water in accordance with manu- 
facturer's instructions. 


(3) While surface is still damp, apply 
chemical film (MIL-C-5541) with a clean brush. 


(4) Keep area wet with fresh solution for 
15-20 minutes, 


WARNING 


Compressed gas must not be used 
for drying or cieaning unless 
effective chip guarding is used 
and pergonal protection equipment 
is worn, 


(5) Rinse area with distilled water. Dry 
aren with low-pressure (less than 30 psig) 
gaseous nitrogen (MIL-P-27401) or allow to 
air dry, Do not wipe dry. 


g. On surfaces to be painted, if required, 
apply zinc chromate primer (MIL-P-8585, 
color Y) and 2 coats of orange-yellow gloss 
enamel (Federal Specification TT-E-489), 
color 13538 (Federal Standard 595). Thoroughly 
mix both primer and enamel before use, 


1-56, CLEANING, 


1-57, All control assemblies, tubing, hoses, 
and tools that are installed in or will come into 
contact with a propellant, hydraulic, or pneu- 
matic system must be cleaned tn accordance 
with the requirements of Marshall Space Flight 
Center Specification 164, Components, parts, 
or equipment removed from a clean system and 
handled in accordance with the contamination 


prevention requirements outlined in this manual 
may be reinstalled without additional cleaning. 
Lightly soiled parts may be used if cleaned using 
specified procedures in applicable paragraphs 
1-58 through 1-70 and found acceptable when 
visually inspected in accordance with paragraph 
1-74. Before removing a component or part 
from a system, the surrounding area must be 
cleaned as follows: 


NOTE 


Lightly soiled parts are defined as 
parts that since being cleaned for 
propellant, pneumatic, or hydraulic 
service have been exposed to the 
atmospheve, inadvertently touched 
by a bare but otherwise clean hand, 
and/or have come in contact with 
parts that are not cleaned for the 
services noted, but are visually 
clean, 


WARNING 


Compressed gas must not be used for 
drying or cleaning unless effective 
chip guarding is used and personal 
protection equipment is worn. 


a, Blow area free of loose contaminants with 
a regulated source of low-pressure (less than 
30 psig) gaseous nitrogen (MIL-P-27401) or 
clean, dry air that conforms to the cleanness 
and humidity requirements of MIL-P- 27401. 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxic 
solyent. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death, 


b. Wipe area free of visible contaminants 
with a clean, lint-free cloth dampened with 
trichloroethylene (MIL-T- 27602), 

1-58, CLEANING METAL PARTS, 


1-59, Clean lightly soiled metal parts in ac- 
cordance with steps a through c, Clean all 
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other metal parts in accordance with stepa a, 
b, d, ande. 


a, During this procedure, observe safety 
precautions in paragraph 1-2. 


b. Wear polyethylene gloves during cleaning 
operations. Rubber or neoprene gloves must 
not be worn, since cleaning solvents dissolve 
these materials and leave a contaminating resi- 
due on the surface of the part, 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death, 


6 The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


c. Lightly soiled parts may be cleaned by 
handwiping and flushing with trichloroethylene 
(MIL-P-27602) or cleaniag compound 
(MIL-C-81302). Dry parts. (Refer to para- 
graph 1-72 for drying procedure, ) 


d. Parts that do not come in contact witha 
propellant, pneumatic, or hydraulic system, 
either directly or indirectly, may be cleaned 
as follows: 


(1) Prepare a solution of 7-8 ounces of 
Oakite No. 61B (Oakite Products, Inc} per 
gallon of water and heat to 120° to 160° F, 


(2) Immerse parts in solution, Do not 
allow parts to remain immersed over 10 
minutes. 


(3) tmmersion-rinse parts in water heated 
to 130° to 160° F, 


(4) Spray-rinse parts with water, Use 
care to thoroughly rinse crevices and areas 
where cleaning solution could be trapped. 


(5) Dry parts. (Refer to paragraph 1-72 
for drying procedure, ) 
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WARNING 


The following procedure specifies 
drycleaning solvent, which is flam- 
mable and must not be used near 
heat, sparks, or open flame, In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


e. Clean exterior and interior surfaces of 
handling equipment, test equipment, and tesl 
consoles and pauels containing dust or dirt 
with a clean, lint-free cloth. Clean surfaces 
containing oil or grease with a clean, lint- 
free cloth moistened with drycleaning solvent 
(Federa] Specification P-D-680, Type I), anc 
wipe dry ‘vith a clean, lint-free cloth. 


{. Package cleaned parts that are not to be 
immediately assembled. (Reier to paragrajh 
1-76.) 


1-66. CLEANING NONMETAL PARTS, 


1-61, Clean nonmetal parts, fabric material, 
and streamers as follows: 


a. During this procedure, observe safety 
precautions in paragraph 1-2, 


b. Wear polyethylene gloves during cleaning 
operations specified in step c¢. Rubber or 
neoprene gloves must not be worn, since clean- 
ing solvents dissolve these materials and leave 
a contaminating residue on the surface of the 


part. 
WARNING 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
diaplace the oxygen in the air, 
resulting in suffocation. 


e The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause serious Injury or death. 


ec. Clean lightly soiled nonmetal parts and 
allother nonmetal parts (except fabric material 
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and streamers) by handwiping with clean nylon 
or lint-free cloth or by scrubbing with a clean 
nylon-bristle brush dampened with cleaning 
compound (MIL-C-81302) or trichloroethylene 
(MIL-T-27602), 


d. Dry parts, (Refer to paragraph 1-72 for 
drying procedure, ) 


e. Clean fabric material and streamers by 
immersing in an agitated solution of 4 ounces 
of additive Turco 4215 (Turco Products), or 
equivalent, for each gallon of water heated to 
130°+10° F. Immersion-rinse in deionized 
water heated to 130° to 150° F for at least 2 
minutes; then drip dry. 


f, Package cleaned parts that are not to be 
immediately assembled. (Refer to paragraph 
1-76.) 


1-62, CLEANING COMBINATIONS OF METAL 
AND NONMETAL PARTS. 


1-63, Parts that contain nonmetal items that 
are incompatible with the solvents used in this 
procedure must be treated as nonmetal! parts 
(paragraph 1-60). If unable to determine com- 
patibility of parts with solvents used in this 
procedure, contact manufacturer's represent- 
ative for cleaning technique. 


a. During this procedure, observe safety 
precautions in paragraph 1-2. 


b. Wear polyethylene gloves during cleaning 
operations specified in step c. Rubber or 
neoprene gloves must not be worn, since clean- 
ing solvents dissolve these materials and leave 
a contaminating residue on the surface of the 


part. ' 
WARNING 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


e The following procedure spe¢cifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death. 


¢. Clean lightly soiled parts by handwiping 
and flushing with trichloroethylene (MIL--T-27602) 
or cleaning compound (MIL-C-81302), 


d. Dry parts. (Refer to paragraph 1-72 for 
drying procedure. ) 


e. Parts that do not come into contact with 
a propellant, pneumatic, or hydraulic system, 
either directly or inalrectly, may be cleaned 
as outlined in steps f tirough j. 


f, Immerse and rotate parts for 2 minutes in 
a solution of 4-6 ounces of aikaline cleaner 
RBO210-002 (Rocketdyne) to each gallon of water 
heated to 125° to 140° F, 


g. Immersion-rinse a minimum of 2 minutes 
in deionized water heated to 130° to 160° F 


h. Rinse {n deionized water for at least 2 
minutes, 


i. Dry parts. (Refer to paragraph 1-72 for 
drying procedure.) If an air-circulating oven 
is used, dry parts at 160° +10° F for 3 hours. 


WARNING 


The following procedure specift:s 
cleaning compound (MIIL-C-8146 +), 
which is volatile, Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


Final-rinse parts in cleaning compound 
ine C-81302) for 2 minutes and repeat step 1. 


k. Package cleaned parts that are not to be 
immediately assembled. (Refer to paragraph 
1-76, } 


1-64, CLEANING WIRE MESH FILTERS, 


1-65, The filter housing is cleaned as outlined 
in paragraph 1-58, The filter elements are 
ultrasonically cleaned as outlined in this para- 
graph. The ultrasonic generator and transducer 
must be capable of 15-40 kHz (kilocycles per 
second), 5 watts per square inch minimum and 
4,5 watts per square inch maximum (calculated) 
power input for particle counting, and 3 watts 
per square inch minimum power input for 
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cleaning. The power of the unit (input into 
tank) may be calculated as follows: 


Name tag rating of generator _ 
Tank surface area (in2) 
All equipment used during the cleaning process 
must be clean and a cleanness check made 


(steps a through c) before starting the cleaning 
operation. 


Numer of 
~ watts/in2 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury or death. 


Pass 2,000 +200 milliliters of 0. 45- 
alneone filtered trichloroethylene (MIL-T-27602) 
through equipment, and collect sample ina 
cleaa container. 


b. Filter collected sample through a black 
0,45-micron filter disk for particle counting. 
Do not disrupt particle distribution on disk. 


c. Count particles, Maximum number of 
particles larger than 50 microns must not ex- 
ceed 100, If particle count exceeds this limit, 
repeat steps a and b until within accepted limit, 


d. Install filter in ultrasonic unit so that 
fluid will pass through filter in opposite direc- 
tion of designed flow. 


e. Turn on ultrasonic unit arc: adjust to 
15-40 kHz. 


f. After 1+0.25 minutes, pass 500 +25 
milliliters of clean fluid through filter. 


g. Repeat stepfat 4, 7, and 9 (+0, 25) 
minutes, and turn ultrasonic unit off, Dispose 
of backflugh fluid. Fluid level in filter con- 
tainer must remain relatively conatant at a 
point near filter collar. 


h. Repeat steps e through g 2 times. 
1, Install filter in ultrasonic unit so that fluid 


will pass through filter in designed direction of 
flow. 
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j. Repeat steps a through c. Turn on ultra- 
sonic unit and adjust to 15-40 kHz. 


k. After 1, 4, 7, and 9 (+0, 2F* minutes, pass 
500 +25 milliliters of clean trichioroethylene 
(MIL-T-27602) through filter and collect fluid 
in clean container, Fluid Jevel in filter container 
must remain relatively constant at a point near 
filter collar. 


1, Filter 2,000-milliliter sample through a 
black 0,45-micron membrane disk, rinsing 
collection container with a like quantity of 0. 45-- 
micron-filtered trichloroethylene (MIL-T-27602) 
when approximately 25 milliliters of sample 
fluid remains to be filtered. Do not disrupt 
particle distribution on disk, 


m. Count all particles on effective filter 
disk area that are 50 microns or over. Do not 
differentiate between a particle and a fiber. 
Tabulate particles into two groups, 50-100 
microns and over 100 microns. Counts exceeding 
1,000 particles in 50-100 micron range or 200 
particles in over 100-micron range, requires 
recleaning of filter. 


n. Dry filter, Air-dry, using paragraph 
1-72 procedures, except gaseous nitrogen or 
air must be filtered (25-micron absolute or 
better), or dry filter in oven at 200°410° F for 
a minimum of 30 minutes. 


o. Package cleaned filters that are not to be 
immediately assembled. (Refer to paragraph 
1-76, ) 


1-66. CLEANING ELECTRICAL COMPONENTS, 
1-67. Clean electrical comporenta as follows: 


WARNING 


Compressed gas must not be used for 
drying or cleaning unleas effective 
chip guarding is used and personal 
protection equipment is worn, 


a. Remove dust, 4trt, and foreign matter 
from electrical -:omponents with low-pressure 
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@ (less than 30 psig) gaseous nitrogen 
(MIL-P-27401) or clean, dry air that conforms 
to the cleanness and humidity requirements of 
MIL- P- 27401. 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammable and rnust not be used 
near heat, sparks, or open flame. 
It is a toxic solvent. Inhalation of 
its vapors or prolorged contact with 
the liquid can cause serious injury 
or deaih. 


b. Remove stains, grease, and foreign 
materials from exterior surfaces of cables by 
brushing with a soft-bristle brush or by wiping 
with a clean, lint-free cloth dampened (not 
saturated) with methyl-ethyl-ketone (Federal 
Specification TT-M- 261). Do not allow methyl- 
ethyl-ketone to contact inner surfaces of con- 
nectors. 


WARNING 


The following procedure specifies 
isopropyl alcohol, which is flam- 
mable and must not be used near 
heat, sparks, or open flame. In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


ce. Clean interlor and excerior surfaces of 
connectors by brushing Ughtly with a cotton 
swab or 2 soft-bristle brush dipped in isopropyl 
alcohol (Federal Specification TT-I-735). 


d. tmmediately blow connector dry. (Refer 
to paragraph 1-72 for drying procedure. ) 


e. Install protective closure on connector 


unless connector is to be connected immediately. 


1-68, CLEANING BURST DIAPHRAGM 
ASSEMBLIES, 


1-69, Clean burst diaphragms as follows: 
WARNING 


The following procedure specifies 
cleaning compound (MIL-~C-81302), 
which is volatile. Use ina well- 
yentilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


CAUTION 


The diaphragm disk is fragile. 
Probing, rubbing, brushing, or 
applying pressurized gas can 
damage the diaphragm disk. 


a, Clean burst diaphragms with cleaning com- 
pound (MIL-C-81302). The burst diaphragm is 
not to be disassembled for cleaning. Do not 
probe, wipe, brush, or otherwise contact inte- 
rior surfaces. Clean interior surfaces by hand- 
agitating the diaphragm in cleaning compound, 


b, Air-dry assembly before use or packaging; 
do not use pressurized gas. 
1-70, CLEANING PRESSURE TRANSDUCERS. 
1-71. Pressure transducers are delicate 
instruments and must be handled with extreme 
care, Solid material must not be inserted in 
the sensing cavity. Cleaning solution tempera- 
tures must not exceed 165° F. Clean pressure 
transducers as follows: 


WARNING 


The following procedure specifies 
isopropyl alcohol, which is flam- 
mable and must not be used near 
heat, sparks, or open flame. In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


a. Clean exterior surfaces of connector by 
brushing lightly with a natural-fiber brush dipped 
in isopropyl alcohol (Federal Specification 
TT-I-735). Install protective cap. 


WARNING 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


b. Clean exterior surface of transducer by 
handwiping with a clean, lint-free cloth mola- 
tened in cleaning compound (MIL-C-81302). 
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c. Flush sensing port with cleaning compound 


(M{L-C-81302), 
CAUTION 
The tube used to flush or rinse the 
sensing cavity must not be inserted 
more than 1/4 inch. 


d. Rinse transducer in cleaning compound 
(MIL-C- 81302). 


e. Immediately dry transducer, (Refer to 
paragraph 1-72 for drying procedure. ) 


1-72, DRYING CLEANED PARTS. 


1-73. Immediately after cleaning, parts must 
be thoroughly dried to remove the cleaning 


solution and remaining moisture, Unless other- 


wise specified, dry parts as follows: 
WARNING 


Compressed gas must not be used for 
drying or cleaning unless effective 
chip guarding is used and personal 
protection equipment is worn, 


a, Observe facility safety requirements. 


b. Thoroughly dry parts with a regulated 

I source of low-pressure (Jess than 30 psig) 
gaseous nitrogen (MIL-P- 27401) or clean, dry 
air that conforms to the cleanness and humidity 
requirements of MIL-P-27401, or dry parts In 
en air-circulating oven at a temperature of 
250° +10° F for one hour (or as specified in 
applicable maintenance procedure), Apply 
gaseous nitrogen or air only to surface area 
to be dried and in a direction away from the 
body and other personnel. 
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1-74, INSPECTING FOR CLEANNESS, 


1-75. Inspect parts for moisture, rust, scale, 
dirt, chips, oll, grease, or other foreign mate- 
rials that require recleaning of parts. Dis- 
coloration caused by welding or passivation is 
not considered grounds for recleaning unless 
accumpanied by rust or scale. 


1-76. HANDLING AND PACKAGING CLEAN 


PARTS, 


1-77. Improper handling of clean parts during 
removal and installation procedures, or after 
cleaning, can result in unnecessary expenditure 
of time and effort to reclean parts. Itis re- 
commended that clean parts be handled and 
packaged as follows: 


a. Wear clean nylon gloves No. 7862 
(Victor Gloves, Inc) or disposable polyethylene 
gloves where hand contact is made with surfaces 
that will contact operating fluids (liquid or gas), 


b, Upon removal of clean parts or upon 
completion of cleaning procedure, immediately 
install suitable closures or covers to prevent 
contamination of parts or dainage to sealing 
surfaces, 


c. Package parts, except when parts are to 
be assembled, as follows: 


(1) Package small, lightweight parts that 
have external or exposed surfaces that come in 
contact, directly or indirectly, with propellant, 
pneumatic, or hydraulic systems, ina clean 
vinyl or polyethylene (0.004 inch minimum) bag, 
and heat-seal bag. If part weighs more than 3 
pounds, use bags with a minimum wall thickness 
of 0.006 inch. If part has sharp projections, 
use 2 bags, one inside the other, to minimize 
possibility of puncture. If this method is in- 
adequate, use an initial wrap of several layers 
of polyethylene film instead of inner bag. 


{2) Seal decals or labels to plastic bag 
during sealing operation. 


(3) For parts with such shape, fragility, 
finish, or weight that packaging instructions in 
substep 1 are inadequate, additionally wrap 
parts in polyurethane or polyethylene foam. For 
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parts weighing less than 7 pounds, the minimum 
thickness of the polyurethane foam must be 1/2 
inch, and for parte weighing 7-10 pounds, one 
inch, If polyethylene foam is used, the min- 
imum thickness used must be 1/8 inch for parts 
less than 7 pounds, 1/4 inch for parts weighing 
7-10 pounds, 3/8 inch for parts weighing 10-15 
pounds, and 1/2 inch for parts weighing 15-20 
pounds. 


(4) Pack parts ina suitable, snug-fitting 
container marked with same information as on 
part except serial number. 


(5) Certify cleanness; identify all parts 
as to specific service with appropriate seals, 
labels, or decals. Seals, labels, or decals 
must not be appHed to surfaces that will be in 
contact with the propellants or pneumatic gases, 
machined surfaces, or sealing surfaces. 


(6) Identify parts that have been lubricated 
for a specific service, with approvriate labels 
or decals. 


(7) For parts packaged in cartons, certify 
that part has been cleaned and properly pack- 
aged by marking speciric service on exterior 
of package. 


1-78. INSPECTING PARTS FOR DAMAGE, 


1-79. Several test methods may be used to 
determine if parts are damaged. Visual inspec- 
tton is normally a satisfactory method for 
determining damage. For parts where damage 
is suspected but not apparent, however, the 
dye-penetrant or magnetic-particle inspection 
methods may be used as applicable. If inspec- 
tion of a component or part reveals a defect 
that does not have an acceptability or repair 
disposition within thig manual, the defect must 
be referred to the manufacturer's representa- 
tive for acceptability and repair disposition. 


1-80. VISUAL INSPECTION. 


1-81. Visually inspect parts for damage as 
follows: 


a. Threaded laserts for loose inserts, dam- 
aged threads, and correct installation depth. 
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b. Tapped threads for damaged threads, 
Threads in parent metal must be inspected if 
the insert is removed, 


c. #lectrical connectors for fungus, loose 
and damaged pins, and stripped, burred, and 
crossed threads; cables for fraying. 


d. Dynamic and static sealing surfaces for 
nicks, burs, and scratches that could impair 
sealing function. 


e. Anodic-coated surfaces for worn or dam- 
aged coating. 


f. Evidence of corrosion, distortion, or 
cracked welds, 


1-82, DYE-PENETRANT INSPECTION, 


1-33. The dye-penetrant inspection method is 
used for parts treated by chemical film or anodic 
coatings and parts used for indirect liquid ox- 
ygen service. This method of inspection may 

be used to detect surface defects or indications 
of possible defects in parts made of nonabsorbent, 
nonporous material. Dye-penetrant indications 
are not necessarily cause for rejection. It is 
the responsibility of a dye-penetrant inspector, 
certified by MIL-STD-410, to evaluate indica- 
tions and to determine whether an indication 
actually represents a defect, Perform the dye- 
penetrant inspection as follows: 


a. Clean part (paragraph 1-56) using appro- 
priate method for type of service in which part 
is used, 


b. Brush or spray a light, even coat of 
SKL-4 dye-penetrant (Magnaflux Corp) cn areas 
to be inspected. 


c, Allow penetrant to remain on part fora 
minimum of 5 minutes at 60° to 90° F. Parts 
that have been In an environment of less than 
60° F must be preheated to 60° to 150° Fand 
allowed to remain at normal room temperature 
(60° to 90° F) for a minimum of 30 minutes 
before application of penetrant. 


d. Remove excess penetrant with a clean, 
dry cloth followed by a water-dampened cloth, 
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e. Air-dry part for a minimum of one min- 
ute or wipe part with clean, dry cloth or paper 
towel before application of developer. 


f, Thoroughly mlx SKD-NF spot-check 
developer (Magnaflux Corp), and spray a thin, 
even coat on area to be inspected. 


g. Wait a minimuia of 5 minutes, and inspect 
area for defects. 


h. Clean part after inspection using appro- 
priate method for type of service in which part 
is used. 


1-84, MAGNETIC PARTICLE INSPECTION, 


1-85, Magnetic particle inspect! on ts a non- 
destructive method used to detec. :racks, laps, 
seams, nonmetallic inclusions, or other sur-~ 
face or subsurface discontinuities within 0.004 
inch of the surface in ferromagnetic parts. 
When a part is magnetized by an electric cur- 
rent, a discontinuity that crosses the magnetic 
field creates magnetic poles on either side of 
the defect. When magnetic particles are applied 
to the part, the poles attract the particles and 
form an indication cf the discontinuity. A 
magnetic particle Inspection cannot be per- 
formed on aluminum, magnesium, brags, 
sopper, bronze, lead, or titanium. Personnel 
performing magnetic particle inspections must 
be certified by MIL-STD-410. Perform inspec- 
tion as follows: 


a. Allow agitator system to circulate inspec- 
tion medium for a minimum of 15 minutes before 
starting inspection operations. 


b. Warm up black light on fluorescent mag- 
netic parficle equipment for a minimum of 15 
mirutes before using. A minimum of 125 foot- 
candies of illumination, at a distance of 15 
inches from light source, is required, 


c. Strip part if surface coating is greater 
than 0. 0C3 inch thick. 


, Clean part, using appropriate method for 
type of service in which part is used, 


e, Magnetize part in at least 2 Airections. 
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f, Apply magnetic particles to part. 


g. Following €ach magnetization, carefully 
examine part, The certified magnetic particle 
inspector Must evaluate indications and deter- 
mine whether an indication actually represents 
a defect, 


h. Demagnetize part. Check part for residual 
magnetism With standard field indicator. 


i. Clean part, using appropriate method for 
type of service in which part is used. Ail 
magnetic particles must be completely removed 
from part, 


j. Reapply surface coating if coating was 
removed, 


1-86, REPAIR, 


1-87. Field repair of ground support equipment 
is authorized when such repair can correct the 
defect, has no detrimental effect on the safety 
or performance of the equipment, and has the 
concurrence of Rocketdyne Engineering, A 
component Or part that cannot be repatred must 
be replaced witha part bearing the same part 
number or an approved alternate, If the toler- 
ance for a part cannot be maintained after the 
removal of nicks, burs, or scratches, che part 
must be replaced. After repair, all parts must 
be cleaned, using the appropriate method for 
the type of service in which the part Is used, 
before assembly and testing. 


1-88. REPAIRING THREADS, 


1-89. Threads may be repaired if total damage 
to threads dueg not exceed fi0 percent of une 
thread. ‘Threads that are considered repairable 
should be repaired with the correut-size tap or 
die. Replace parts whenever total thread dam- 
age exceeds 50 percent of one thread. 


1-90. REPAIRING WELDS OR CRACKS. 


1-91. Repair of part or component welds, 
parent metal cracks and distortion of part, or 
component surfaces other than specified within 
this manua:, must be veferred to the manufac- 
turer's representative for acceptability and 
repair disposition. 
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1 92. REPAIRING DAMAGED SEALING SUR- 
FACES. 


1-93, Field repair is authorized for damaged 
sealing surfaces that seal to an engine coinpu- 
nent flange. In each specific instance, contact 
the manufacturer's representative, who will 
determine disposition of damage surfaces ard 
provide applicable repair instructions. 


1-94, REPAIRING CHEMICAL FILM. 


1-95. Either Iridite 14-2 solution (Allied 
Research Products) or Alodine 1200 (A nchem 
Products) (steps d and e) may be use tn ap- 
plying chemical film touchup to parts after 
repair. 


WARNING 


Tne following procedure specifies 
trichloroethylene, tyhich is a toxic 
solvent, Inhalaticn of its vapors or 
protonge contact with the Hquid can 
cause serious injury or death, 


Clean part using trichloroethylene 
(MIL- T-276U4), and wipe part dry with soft, 
clean cloth. 


b. Wearing rubber gloves, deoxidize part 
by applying a mixture of one part by volume of 
cleaning compound (MIL-C-5410, Type If) and 
one part distilled or deionized water at 65° to 
95° F. Use a soft-bristle brush or clean cloth 
to apply mixture, and keep surface wet for 5-10 
rainutes. 


c. Using a spray, rinse part in clean tap 
water at room temperature, or wipe part with 
a clean cloth frequently wrung ouc in clean 
water. 


WARNING 


The following procedure specifies 
Iridite and Alodine solutioas, which 
are acids. Contact with the solu- 
tions can cause serious injury to 
personnel or damage to equipment. 


d. Prepare Iridite solution by mixing 6 
ounces of Iridite 14-2 powder and 0.01 ounce of 


Apply chemical film touchup as follows: 
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ARP Na, 2 detergent (Allied Research Products) 
in one gallon of water. 


WARNING 


Tie following procedure specifies 
nitric acid, which must not be al- 
lowed to come in contact with any 
part of the body. Eye protection 
and protective clothing must be worn 
by personne! handling nitric acid. 
Spillage may cause fire. Nitric acid 
must be used in 2 vell-ventilated 
area since the vapors are extremely 
hazardou.. Inhalation of the vapors 
or contact with the liquid can cause 
serious injury or death. In case of 
contact, the skin or eyes must 
immediately be flushed with water 
for at least 15 minutes and given 
medical attention. 


e. Prepare Alodine solution by mixing 4 
ounces of Alodine 1200 powder (Ainchem Prod- 
ucts) with 0.5 ounce of nitric acid (Federal 
Specification O-N-350) jn one gallon of water. 


f. Wearing face shield and rubber gloves and 
using a soft-bristle brush or clean cloth, coat 
part with Iridite 14-2 solution for 3-5 minutes 
or coat part with Alodine 12C0 solution for 1-3 
minutes. Coat only a smal) area ata time. If 
no color develops, repeat steps b, c, and f, 


g. Rinse part by flushing with tap water. 
Avoid hard-rubbing since wet film Is easily 
removed. 


WARNING 
Organic material upon which Iridite 
or Algodine solutions have dried, be- 
comes highly flamimable and could 
result in injury to personnel. 


h. Thoroughly rinse solution from brushes 
and cloths, 


1-94, REPAIRING PAINTED SURFACES. 


1-97. Painted areas that have been damaged 
by handling, rework, or corrosion removal 
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must be touched up to eliminate all bare or 
worn spots as follows: 


a. Using number 400 Carborundum paper, 
feather edges of existing finish adjacent to 
damaged areas. 


WARNING 


The following procedure specifies 
drycleaning solvent, which is flam- 
mahble and must not be used near 
heat, spacks, or open flame. [n- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury, 


b. Clean reworked and surrounding area with 
a clean cloth dampened with drycleaning solvent 
(Federal Specification P-D-680, Type 1). 


WARNING 


Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding ts used and 
personal protection equipment is 
worn, 


c. Dry area with low-pressure (less than 30 
f psig) zascous nitrogen (MIL-P-27401) or air 
that conforms to the cleanness and humidity 
requirements of MIL-P-27401. 


d. Within one hour after cleaning, prime 
area with a thin coat of zinc chromate primer 
(MIL-P-8585, color Y). 


c. Mix thoroughly and apply one coat of 
cnamel of specified type and color. 


f. For lettering and other markings, apply 
one coat of black semigloss enamel (Federal 
Specification TT-E-529), color 27038 (Federal 
Standard 595). For warning notices, use red 
gloss enamel (Federal Specification TT-E-489), 
colur 11138 (Federal Standard 695). 
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1-98. REPASSIVATING 300-SERIES AND 
400-SERIES CORROSION-RESISTANT STEEL. 


1-99. Reworked areas on corrosion-resistant 
steels may be repassivated by swab passivation 
ag described in the following steps. Parts 
brazed with silver, coppr’, or nickel alloys must 
not be passivated. Do not passivate Hastelloy B, 
440 A (annealed); Monel 440, 440B (annealed); 
Monel K-500, 440 C (annealed); Nickel 200, 

440 F (annealed); or Nickel 201. 


a. If area is corroded, remove corrosion as 
outlined in paragraph 1-50, 


b. If scratched or abraded, brush area to 
be passivated, with a fine-wire stuinless-steel 
brush, 


c. Polish area with crocus cloth, 
WARNING 


The following procedure specifies 
trichloroethylene or trichloroethane, 
which are toxie solvents. Inhalation 
of their vapors or prolonged contact 
with the liquids can cause serious 
{injury or death. 


e The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the alr, 
resulting in suffocation, 


d, Thoroughly clean area with a clean, 
hemined nylon cloth dampened with clean tri- 
chloroethylene (MIL-T-27602), trichloro- 
ethane (MIL-T-81533), or cleaning compound 
(MIJs-C-81302). Dry area. (Refer to para- 
graph 1-72 for drying procedures.) 


front mounts include support blocks, struts, 
drag braces, turnbuckles, and socket support 
The left front mount also includes a 
The turnbuckles and drag braces 
The rear 


blocks. 
sway bar. 
secure the engine to the handler. 
mount includes two yokes, a truss, a truss 
plug, anda spring-loaded cornpensator. 
truss plug is secured in a bracket mounted on 
the rear of the chassis. 


Condition 


Proof -Test 


Normal usage 


Proof-test 
expires, 
off-site 


Proof-test 
expires, 
off-site 


Completion of 
condition 2 or 
3 and before 
next use 


Not used after 
acceptance of 


equipment and/ 
or unused between 
proof-test inter- 
val (equipment 
stored under con- 
trolled environ- 


ment) 


Specified 


Extended 


Extended 


Mandatory 


Extended 


Figure 1-3A, 
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detachable and may be stored during engine 
transport. Tiedown/lift rings are incorporated 
on the chasais at each of the corners, Two lift 
rings are located forward of rear stacking 
adapters on the chassis, and two lifi adapters 
are stored on the forward platform. (See figure 
1-4 for leading particulars for the air trana- 
port engine handler. ) 


The 


The draw bar is 


Loaded Unloaded Inspection Exception 
xX Specified None 
x Visual Until unloaded or 2 trips 
(loaded) from site to site 
or one trip (loaded) from 
site to Rocketdyne 
x Visual Two trips (loacled) from 
nite to alte or one trip 
(loaded) from site to 
Rocketdyne 
x Specified None 
x Visual Specified interval begins 


after first use, Verifi- 
cation of ''no use" is sub- 
stantiated by anplication 
of Alucast No, 67 seals 
after final inspection, 
before acceptance, and 
after each proof-test 

and inspection, 


Proof-Test Conditions and Exceptions 
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WARNING 


The following procedure specifies 
nitric acid, which must not be al- 
lowed to come in contact with any 
part of the body. Eye protection 
and protective clothing must be 
worn by personnel handling nitric 
acid. Spillage may cause fire. 
Nitric acid must be used ina well- 
ventilated area since the vapors 
are extremely hazardous. Inhala- 
tion of the vapors or contact with the 
liquid can cause serious injury or 
death. In case of contact, the 
skin or eyes must immediately be 
flushed with water for at least 15 
minutes and given medical 
attention, 


e. Prepare a 40-50 percent, by volume, 
solution of nitric acid (Federal Specification 
O-N-350) and distilled or delonized water, 
Slowly pour acid into required amount of water. 


f. Using a cotton swab, passivate area by 
swabbing with nitric acid solution at 10-minute 
intervals for a minimum of 60 rninutes. If 
necessary, provide a barrier to prevent solu- 
tion from dripping on other equipment. 


Thoroughly rinse cotton swab and area 
with tap water. 


h, Final-rinse area with deionized or dis- 
tilled water. 


4. Dry area with clean, dry cloth. 


EE a TE 


AND COMPOUNDS, 


1-101. Lubricants, sealants, and compounds 
that are contaminated, whose shelf life has 
expired, or whose container labels are missing 
or unidentifiable must not be used. Clean nylon 
or polyethylene gloves must be worn where hand 
contact is made with sealing surfaces or sur- 
faces that contact operating fluids (liquid or 
gas), Parts that will be reinstalled must have 
the original lubricant, sealant, or con.pound 
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removed from the part and mating surfaces be- 
fore lubricating, Lubricants, sealants, and 
compounds must be applied only to the areas 
designated. All stored containers must be 
tightly capped, and excess lubricant, sealants, 
or compounds must not be returned to the original 
container, All lubricants, sealants, and com- 
pounds must be free of grit, dirt, metal chips, 
and other foreign matter, The methods outlined 
below, which will be referenced in the applicable 
procedures, must be used to apply lubricants, 
sealants, and compounds, The following defini- 
tions apply to these methods, 


a. O-Ring: A circular packing, gasket, or 
seal having a torus or doughnut shape. The 
O-ring cross section is usually round and has 
a small diameter relative to the inside andi out- 
side diameter of the O-ring. 


b. Seal: Any sealing device other than an 
O-ring. 


c. Static Condition: When an installed part 
encounters no movement except for vibrational 
or load forces. 


d. Dynamic Condition: Where an Installed 
part encounters planned mouvement. 


NOTE 


Only the lubrication methods used 
in this manual (Volurnes I and 11) 
are listed. 


1-102. METHOD A - APPLYING LUBRICANT 
TO STRAIGHT THREADS (STATIC CONDITION). 


a. Apply lubricant ina streak, flush with 
outside peaks of male threads, and across all 
threads except leading edge of first thread. 


NOTE 


The number and width of streaks 
vary with the outside diameter of 
threads. 


b. Where more than one application is re- 
quired, apply lubricant in equally spaced streaks 
around circumference of threads as follows: 


(1) Threads up to 1/2 inch in diameter, 
one application 1/8 to 1/4 inch wide. 
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(2) Threads 1/2 to 1 inch in diameter, one 
application 3/8 inch wide. 


(3) Threads 1 to }-3/4 inches in diameter, 
two applications 1/2 inch wide. 


(4) Threads 1-3/4 to 2-1/2 inches in 
diameter, three applications 1/2 inch wide. 


(5) Threads 2-1/2 to 3 inches in diameter, 
four applications 1/% inch wide. 


(6) Threads over 3 inches in diameter, 
five applications 1/2 inch wide. 


c. Distribute lubricant streaks uniformly 
around threads witha clean nylon brush, Re- 
move excess lubricant. Make sure there is no 
lubricant on leading edge of first thread, in 
fitting openings, or on flared or chamfered 
sealing surfaces, 


1-103. METHOD F - APPLYING LUBRICANT 
TO WASHERS, 


a. Apply a thin film of lubricant to both 
sidea of washer. 


b. Remove excess lubricant. 


1-104, METHOD G - APPLYING LUBRICANT 
TO TUBE COUPLING NUTS. 


a. SHde coupling nut back on tube and re- 
move any existing lubricant with a clean nylon 
cloth. 


b. Apply a thin uniform film of lubricant 
to exterior thrust surface of sleeve or machined 
seat as shown in figure 1-5. 


c. Remove all excess lubricant from end 
face and sealing surface of flare, to prevent 
contamination of system, 


1-105. METHOD I - APPLYING THREAD 
SEALANT TAPE, 


a. Apply thread sealant tape RB0140-002 
(Rocketdyne) around external threads in the 
direction for loosening. Stretch tape slightly 
to conform tape to threads. Do not apply tape 
to engaging thread at end of fastener. 
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COUPLING NUT SLEEVE OR 


MACHINED SEAT 


SEALING 
SURFACE 


LUBRICATE 
(MF THOD G) 


12-3-1-127A 


Figure 1-5. Applying Lubricant to 
Tube Coupling Nut Sleeves 


b. Overlap starting turn of tape by approxi- 
mately 1/2 inch and break tape. If width of 
threads is one inch or more, use 2 identical 
wrappings side by side. 


1-106, METHOD J - APPLYING LUBRICANT 
TO O-RINGS (STATIC CONDITION), 


a. Distribute lubricant over O-ring surface 
to form a thin, uniform film, 


b. Remove excess lubricant. 


1-107, METHOD K - APPLYING LUBRICANT 
TO O-RINGS FOR RETENTION, 


a. Distribute lubricant over O-ring surface 
to form a thin, uniform film. Remove excess 
lubricant, 


b. Apply a volume of lubricant approximating 
10-15 percent of O-ring volume or groove vol- 
ume on O-ring or in groove during installation 
of O-ring. 


1-108. METHOD L - APPLYING LUBRICANT 
TO O-RINGS (DYNAMIC CONDITION). 


a. Apply a thin, uniform film of lubricant 
on O-ring surface. Remove excess lubricant. 
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b. Apply a volume of lubricant approximating 
25-30 percent of O-ring volume or groove vol- 
ume, on O-ring or in groove during installation 
of O-ring. Apply excess to dynamic surface 
mating with O-ring, to form a uniform film. 


c. Apply additional lubricant, if required, 
to mating surface to provide a thin, uniform 
film over the working surface. Remove excess 
lubricant from mating surface. 


1-109. METHOD M - APPLYING OIL TO 
O-RINGS (STATIC CONDITION). 


a. Apply a thin film of oil uniformly over 
O-ring surface. 


b. Remove excess oil. 


1-110, METHOD N - APPLYLNG OIL TO 
O-RINGS (DYNAMIC CONDITION), 


a, Dip O-ring into oil and Ict excess oll drip 
from O-ring. 


b, Install O-ring while it is thoroughly wet 
with ofl. 


1-111, METHOD O - APPLYING SEALANTS 
TO FLAT SEALS (STATIC CONDITION). 


a. Apply sealant to both flat sides of seal 
until sides are thoroughly wet. 


b. Remove excess sealant globules by wiping. 


c. Allow applied sealants that contain 
solvents to air-dry for 3 to 5 minutes before 
installing part. Sealants containing solvents 
include gasket sealant RBO120-034 (Rocketdyne) 
and all Permatex (Permatex Co) sealants. 


1-112. METHOD V - APPLYING LUBRICATING 
POWDER. Parts that have been special- 
cleaned need not be recleaned as outlined in this 
procedure, Soiled parts must be cleaned and 
lubricated as follows: 


WARNING 


The following procedure specifies 
acetone, which is flammable and 
must not be used near heat, sparks, 
or open flame, Inhalation of its 
vapors or prolonged contact with the 
liquid can cause serious injury. 


a, Clean all-metai parts with acetone ( Fed- 
eral Specification O-A-51), Dry parts as out- 
lined in paragraph 1-72. 


b. Clean and dry nonmetal parts in mild 
alkaline cleaner as outlined in paragraph 1-60, 


c, Using a clean nylon cloth, rub powdered 
lubricant on surface until a {tlm of uniform 
luster appears on all surfaces to be lubricated, 


NOTE 


Pressure-sensitive tape RBO195-C02 
(Rocketdyne) may be used for masking, 
if required, 


d. Reinove loose or caked powder, 


e. Rub part with a clean, nylon cloth. The 
finished film must still appear after rubbing, 


1-113, METHOD W - APPLYING LUBRICANTS 
TO PLAIN BEARING (SLIDING) SURFACES, 


a. Apply lubricant to part during installation, 
or pack clearance volume during assembly, 


b. Remove excess lubricant hy wiping. 


1-114, METHOD X - APPLYING LUBRICANTS 
WITH GREASE GUN, 


CAUTION 


Caution must be used when lubri- 
cating parts containing positive 
grease seals to prevent damage to 
seals, 


a. Wipe grease fittings clean before lubri- 
cating. 


b, Attach grease gun to [{tting and inject 
lubricant until it extrudes between bearing 
surfaces, 


c. Remove extruded lubricant, and lubricant 
from fittings. 
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1-115. METHOD Y¥ ~ APPLYING LUBRICANTS 
TO BALL, ROLLER, AND NEEDLE BEARINGS. 


a. Coat races and bearings with lubricant. 


b. Hand-pack approximately 1/3 of clear- 
ance volume with lubricant during assembly, 


1-116. METHOD Z - APPLYING LUBRICANTS 
TO METAL SLIDING SURFACES. 


a. Apply a uniform coat of lubricant to mating 
parts, 


b. Assemble parts and remove excess lu- 
brieant, Make sure that lubricant does not 
enter yent, pilet, or bleed openings. 


1-117, INSTALLING THREADED FASTENERS, 


1-118. During maintenance and repair, the 
installation of threaded fasteners is governed 
by the following general requirements: 


a. Structural bolts or screws one dash num- 
ber above that called out may be used Lo join 
pressurized or load-carrying components 
provided the thickness of the joint-thinner 
flange at the bolthole location is 0, 125 inch or 
greater. 


b. For structural joints: (ioad-carrying or 
pressurized), additional washers of the same 
callout may be added up to a total added thick- 
ness of 10 percent of the thickness of the thinner 
flange at the bo!thole location. 


c. Deviation of bolt-length dash numbers 
and the number of washers used in steps a and 
b is not permitted for bolts and screws used 
with screw-thread inserts. 


d. For nonstructural applications, bolts or 
screws three dash numbers above or below 
those called out may be used if there is full 
thread engagement (fastener penetrates full 
length of perfect (threads) and if no interfer- 
ence occurs. 


e, Single washers, except countersunk 
washers, are installed at the nut end; however, 
when more than one is specified, the washers 
must be evenly divided between the head and 
nut ends of the bolt. 
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f. Itis destrable thut no threads be in bear- 
ing in any part of a joint where the threaded 
fasteners transmit a sheir load. However, uf 
unavoidable, a maximum of two threads may be 
in bearing if the material next to the nut meets 
the minimum thickness requirements of figure 
1-6. Parts having relative movement at the 
fastener must not have threads in bearing. 


g. lolts used with self-locking nuts or inserts 
must nat have cotter pin holes in the threaded 
shank, 


h, Threaded parts must not be lubricated 
unless all of the following conditions prevail: 


(1) Both parts are bare, corrosion- 
resistant ateel, 


(2) A lubricant for the service encountered 
is specified. 


(3) A specific torque value is given. 


i, Torquing of fastencrs is performed by 
applying specified torque to the fastener. Fas- 
tener groups utilize the cross-torque method 
outlined in paragraph 1-125. 


j. When a fastener is installed ina nut (ex- 
cept castellated nuts), at least one full thread 
must protrude through the top of the nut. Fas- 
teners installed in inserts must penctrate the 
full length of the perfect threads of the insert. 


1-119, INSTALLING COUNTERSUNK HIGH- 
STRENGTH AND HIGH-BEARING WASHERS. 


1-120. Whenever countersunk washers 
RD153-5003-XXXX or MS20002 are required, 
the washer countersunk side must be installed 
adjacent to the bolt fillet radii. Where re- 
quirements are for two washers, the second 
washer must be installed under the nut. Fig- 
ure 1-7 shows a high-tensile-strength bolt and 
nvt installation using countersunk, high-bearing 
washers. 
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Figure J-6,. 
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6,500 |0,312 10.975 | 0.375 0,438 |o.43e id. $00 


0. S00 


0.500 10.625 {9,312 '0.375 ! 0.375 10.500 |. 500 
10.312 10.335 
lo.500 40.500 
10.373 [0.444 
0.444 {0.506 
10.459 10. 546 
10.524 [0,608 
"9.344 10.408 
10.444 ln, 500 
0,543 10.431 
10.444 0. 500 
0.344 10.408 
0.444 ‘0,500 
|0. 669 Ieee 
10,724 10.862 
(0.614 {0.733 


0.286 10.3341 0.324 |0.400 lo. 422 
0.259 {0.312 ; 0.375 10.438 10.500 


0,181 '0.225 | 0.261 hee 0, 342 
0.286 | 0.334 | 0.334 10.400 pee 


0. 286 {0.334 | 0,334 


0, 286 | 0.33410, 334 
0. 346 | 0.432] 0.509 
0.381 | 0.4731 0.550 +0. 645 
0.318 | 0.396 | 0. 
0,353! 9.437 0. 
eal ae 0.603 10.703 | 0. 796 
0.443 | 0,556 0,644 | 0,573 10,846 
0.381 | 0,475 "3.561 0.656 |0. 
0.436 aula hives em 


467 [0.546 0.616 
10.669 10.725 
| 0.792 {0.947 
10.847 1.009 
0.738 |0.882 
0.793 10.945 


' 
, 9.520 10.616 10.286! 0.342! 0, 394 10,464 10.515 
"0.319 10,379 Ju. 269 + 0.208 | 0. 242 


0.444 '0.500 Jo. 286! 0,335) ¢ 334! 


aba eee ee eee 
| 0,267 10,316 (0, 143 | 0.175] 0.202 | 0. 237 ]o.263 
‘9.444 10,500 |0. 286 | 0.3361 9.334 | 0.42 10,400 


Maniaum Material Thickness neh: Newt (0 Nut Fur 
Hix Strength Fasteners Having 2 Tenaiie Strength 
of 360,000 PS! und Qver 


' Fastener size (inch 
= oF, 
r 12 39 16 


ese h 625 ]0.250 {0,312 , 0.375 10,438 0.438 10. 500 | 0.625 10.750 
10,23 10.625 10, 750 
0. 188 (0. 250 | 0.250 10.312 (0.312 $0,375 
0.312 '0,375 10.375 |p, 498 10.438 {0.500 
0.196 |0. 244 | 0.283 0.332 10.372 10.418 | 0.458 
0.47231 0.513 
10.625 10,625 
0.312 '0,375| 0.428 [0.500 10.625 |0.625 10.625 
rT 42 10.384 | 0.421 
10.444! 0,476 '0. 562 
0.193 ' 0.236 | 0.275 10.322 [0.361 |0.406 | 0.455 |0.529 | 
0.400 10.411 10.461 ge 10.591 
0,181 0.225 | 0.261 eae 10.342 0. 38¢ | 0.421 6,500 
0.400 /0.400 10.444! 0,476 '0.562_ 
0.595 eo 10.755 10.833 0.996 | 
0,722 |o.610| 0.888 1,088 
Rive bee 0.911 
$08 10,596 10.666 [0.747 


pale pete sciode ileal 
0.742 [0.832 ' 0.920 . 1.099 
0,791 10.887, 0,975 1,261 | 
10,465 10.554 (0.243)0.301 0.353 0. 414 0.465 10,623) 0. 374 10, 6a4 

| lo. 576 | 0.4629 10,746 
0.284 10.316 [0,356 | 0.349 0.463 
0.400 /0.400/0.444 0.4440, 224 


es 
0. 296 | 0.323 pase 
0.244! 9.444 16,560 


6,825 10.625 |0. 740 
0,625 {0.625 10.780 | 


0.500 «0,625 


0.372 0.438 
0.500 'o. 500 


0.500 


0.818 10,973 

0.8951 0.989 1,182 
t 

0.950! 1.044 1,244 


, 0.256 10,303 ke 143: 0.169.104 ee ] 9.254 10,244 {0.310 10. 367 | 


$ t 
_ 0.444 jo. 500 0, 286 ' 0.334 0,334 | 0.100 


0.247 {0.292 |0. 143] 0. 167; 0.187 | 0. 219 
“0.444 0. 800 6, 286 | 0,334 0,334 0.300 


—— —+ = 


== ———t = 
284 (0.143 0.167, 0.182) 0.214 


(9,444 [o,too [a 266] 0.334! 0.338 | 0.400 


6.444] 9.494 10.500 
0.243 To.9%3 0.294 10,383 
0.400 | 9,444 ' 0.494 10,500 
O.247 | 0.20b| 0.25% 10,943 
9.400 | 


- 


i 
4,444, 0,435 (9, 500 


in Bearing 


] aumnfoA 
$-968E-U 
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Section I 
Paragraphs 1-121 to 1-126 


INSTALL WASHE UC WITH 
CHAMBER SIDE TOWATID 
| BOLTHRAD: 


IASTALL WASHEG WITH 
OD CHAMFEd TOW \atD 


—_ 
section AvA 
F1-3-4-10H 


Figure 1-7, Installing Countersunk High- 
Strength and High- Bearing Washers 


1-121. TORQUING. 


1-122, Torque is a twisting force used to apply 
tension to fasteners. To achieve proper tension 
and accurate torque readings, the parts must be 
clean and (when required) correctly lubricated. 
The torque values called out in procedures in 
other sections of this manual are design require- 
ments that result in maximum strength and 
sealing characteristics of the parts. 


1-123. USING TORQUE WRENCH. 


1-124, Torque wrenches are precision tools 
and must not be subjected to abuse or misuse, 
The use of an extension or adapter (figure 1-8) 
on a torque wrench will result in greater torque 
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application than indicated on the dial. To obtain 
correct torque readings, the following steps 
must be strictly adhered to: 


a, All torque wrenches must meet the calibra- 
tion reyguirements of Federal Specification 
GGG-W-00686. Do not use torque wrenches 
after void date shown on each wrench, and never 
keep them in tool boxes or line supply cabinets, 


b. Select correct torque wrench so that 
wrench will be operated in its upper range 
(20-100 percent), 


NOTE 


Torque values in this manual are 
based on the use of torque wrenches 
which in the upper 80 percent of 

their range are accurate to :4 per- 
cent. Torque wrenches calibrated 

to Federal Specification GGG-W-00686 
meet this requirement. 


c. Take turque readings only while tightening 
fastener, Do not overtighten and then loosen to 
desired torque value, 


d. Never jerk torque wrench. Apply force 
slowly and at 90 degrees to torque wrench handle 
for an accurate indication of torque being applied 
to fastener. 


ce. Do not attempt to use torque wrench to 
tighten fastener to a higher value than maximum 
value shown on torque wrench indicator, 


f. Install sockets fully on nut or bolt, Main- 
tain @ slight inload on tool to lessen chances of 
damage to fastener, 


1-125. FASTENER CROSS-TORQUING 
METHOD. 


1-126. Figure 1-9 is to be used as a guide for 
torquing bolted flanges or any bolted joint to 
apply an evenly distributed axial load to seals 
and gaske’s. The following procedure is to be 
used when a definite method of torquing is not 
specified: 


a. Cross-torque all bolts, following a nu- 
merical sequence similar to applicable pattern 
in figure 1-9, and continue diagonally until all 
bolts re torqued to one-third of total torque to 
be applied. 


b. Repeat this procedure, torquing bolts in 
three increments until total specified torque is 
obtained. 
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WRENCH DIVE CENT EEE 
— ADAPTER 
DRIVE 
CENTFR 


Fs FORCE APPLIED TOHANDGRIP 
HANDGRIP CENTER 


! ' 


Ashen asing an extension adapte > on a tarque wrench, he actual turque value applied may be widely different from the indicated 
torque value and may be abuse or below the allowable tulerance unless the proper conse) sion is used) When (he adapter is used 
at right angles to the torque wreach centertine, diniensions A and Fare equal, the conse rsion Lector os 2 00. and the indicated 
and apphed taerque saluesx are the fame = =6When the adapter is attached di the turque wrerch to effectively lengthen or shorten the 
masment of applied force, the fi dimension changes, and the indicated lorque salue must he converted tu make Bure thal the proper 
torque salue ps apphed as follaws 


f. Measure length of torque Grench from handgrop center to wrench drive cvoter, This in dimensiun A 


2. With atapor attached to torque wrench in position for use. mieasucd length of torque wrench and acdagier. This 
ti¢asurement (dimension B) 1s Laken from handgelp center to adapter drive center 


3 Disade dinsension A by dimension Blo otitain conversion factor 


4. Multiply required torque value fapphed) by conversion [actor to dblain tor yue reading (indicated! that miust he used with 
adaplerion wrench For example 


Dimension Aon torque wrench 18 12 inches | Wu adapter instalted, dimension Boye 17 3t3 
inches, A= Wo 124 17.365 °0.69) Assuming the torque Wrench with the adapter installed 
asa Straight exlensian i$ to be used to tighten a belt tug which dhe torque value 1s 570-630 
ineih, 0.691 x 570 + 393 87 and 0 691x% 630 - 435 33. The torque reading (iadicaled) to be 
used when thia parbcular adapter is installed on the torque wrench is 394-495 in-tb. TE this 
adapter were inslalled on the lorque wrench tn any other positon, dimension fb would be 
different and a different torque reading sculd apply. 


J2-9-1-05 


Figure 1-8. Computing Torque Values When Using an Extension or Adapter 


1-127. TORQUE VALUE REQUIREMENTS. 1-130. TORQUE VALUES FOR NONLOCKING, 
FLARED-TUBE COUPLING NUTS, (See figure 

1-128. Torque values for threaded fasteners, 1-10,) 

coupling nuts, and fittings must be as specified 

in the following paragraphs. 1-131. TORQUE VALUES FOR GASKETED AND 


NONGASKETED FITTINGS. (See figure 1-11.) 
1-129. TORQUE VALUES FOR FASTENERS IN 
PHENOLIC BLOCK AND LOOP-TYPE CLAMPS, 1-132. TORQUE VALUES FOR BOLTS, NUTS, 
When threaded fasteners are installed in pheno- AND SCREWS. To obtain proper torque value 


lic block and loop-type clamps, nuts must he for bo.ts, nuts, and screws, determine part 
torqued to 24-30 in-lb (27-33 in-lb if torque is number of item: then see figure 1-12 for tensile 
applied to fastener head) unless otherwise spe- strength and figure 1-13 for type. With tensile 
cified in the applicable procedure. strength and type established, see figure 1-14 


for required torque. 
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Paragraphs 1-133 to 1-136 


RECTANGULAR PATTERN 


oO © 


PARALLEI, ROW 


Oo DO @ 
©O @ © 


ODD NUMBER 
OF FASTENERS 


© © 


EVEN NUMBER 
OF FASTENERS 


MULTIPLE ROW 
J2-3-1-64 


MULTIPLE ROW 


Figure 1-9. Fastener Cross- 
Torquing Method 


CRES a 
(MIL-T-6845) 


Inch- Pounds 


Maximum 


Figure 1-10. Torque Values for Non- 
Locking, Flared-Tube Coupling Nuts 
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1-133. SAFETYWIRING, 


1-134. Safetywiring is the securing together of 
two or more parts witha wire that is installed 
in such a manner that the lockwire will be put 
in tension on at least one side of the bolt or 
screw head when the part tends ta loosen, 


1-135. SAFETYWIRING METHODS, 


1-136. The lockwire must be as short as pos- 
sible and attached in the most direct manner. A 
pigtail of 1/4 to 1/2 inch (3-6 twists) must be 
made at the end of the wiring and bent back or 
under ina direction that increases tension and 
prevents snagging. Any lockwire application that 
complies with Military Standard MS33540 and 
meets the requirements of this paragraph is 
acceptable. Typical safetywiring methods are 
shown in figure 1-15. The single-wire method 
may be used for small screws ina closely 
spaced, closed geometrical pattern, on parts 

in electrical systems and in places that are dif- 
ficult to reach, When safetywiring widely spaced 
(maximum spacing is 6 inches) multiple groups 
by the double-twist method, three units is the 
maximum number in series. When safetywiring 
closely spaced multiple groups, the number of 
units that can be safetywired by a 24-inch length 
of wire is the maximum number in series. 
Caution must be used during the twisting opera- 
tion to keep the wire tight without overstressing. 
Abrasions caused by commercially available 
wire-twisting pliers are acceptable, but nicks, 
Kinks, and other mutilations caused by improper 
tooling and wiring techniques are not acceptable. 
Lockwire must be installed only one time; de~ 
stroy wire if removed for any reason. Upon 
installation in the fastener, the lockwire muat 
be anchored to the wire hole provided. In the 
event that no wire hole is provided, wiring must 
be to a convenient adjacent part in a manner so 
as not to interfere with the function of the part. 
Inconel tockwire MS20995N is used. 
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Torque Values 
(a) for Jamnuts and Fittings 
Torque Values for Gasketed Aluminum or Steel Fittings Without Gaskets(b) 
(Inch- Pounds) (Inch- Pounds) 


ee A ced Unonanars ANB14 Anosee Aluminum Steel 

ne 
1/8 5/16-24 | 25 46 | 10 16 | 25 35 | 35 60° |) xs = 
3/16 | 3/8-24 50 15 | 30 40 | 50 15 | 65 go | 70 90 
1/4 1/16-20 | 55 go | 40 es | 78 | 100| 90 | 105 | 110 | 130 
5/16 | 1/2-20 75 | 100 | 60 ao | 90 | 120} 105 | 125] 140 | 160 
3/8 9/16-18 |100 | 150 | go | 120 | 180 | 200] 125 | 145 | 225 | 275 
1/2 3/4-16 |180 | 230 | 150 | 200 | 200 | 250| 240 | 280] 400 | 480 
5/8 7/3-14 |250 | 350 | 200 | 350 | 275 | 400 | 330 | 370! 550 | 650 
3/4 1.1/16-12| 420 | 600 | 300 | soo | 450 | 650 | 540 | 660| soo | 960 
1 1.5/16-12} 600 | 940 | 450 | 600 | 650 | 900] 840 | 960 [1,000 |1,200 


1-1/4 1,5/8-12 | 720 960 | 600 720 | 800 /|1,000 960 | 1,200] -~ we 
1-1/2 1.7/8-12 | 840 {1,080 | 600 800 7} 900 |/1,100 |1,200 |1,440, -- “- 


(a) For use with O-rings and aluminum, asbestos, leather, Teflon, etc, gaskets or washers. 
(b) For combinations of materials (either jamnut, fitting, or boss), use the lowest applicable 
values shown. 


Figure 1-11. Torque Values for Gasketed and Nongasketed Fittings 


Tensile Identification 
Strength 


(psi, min) 


Bolt or Screw (a) 
Number a 


Markings and Materials 


Type Head 


AN101001 thru 
AN101800 


125, 000 Head marked E11. 


AN103701 thru 
AN104600 


126, 000 Drilled head marked E11. 


AN104601 thru 
AN105500 


125, 000 Head marked EC3, 


(a) Material may be considered carbon or alloy stecl unless otherwiee indicated. 


Figure 1-12. Classification of Bolts and Screws (Sheet 1 of 5) 
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Tensile Identification 
Bolt or Screw Strength ay 
Number (psi, min) Markings and Materials ‘*’ 

AN107301 thru 125, 000 Hex Drilled head marked EC3. 

AN108200 

AN117041 70, 000 Oval filliaster Drilled head marked E4, 

ANI73 thru 125,000 Hex Head marked Xin center of 

AN178 triangle. 

AN3 thru AN8 125, 000 Hex Head marked with one X in center 
of head with or without single hole 
drilled in head and/or shank. 

ANSC thru AN8C 125, 000 Hex Head marked with one dash (-) 
(off center). 

AN500 60,000 Fillister Alloy ste *! {cadmium plated), 
coarse thr d, 

AN500B §5, 000 Fillister Brass (unplated), coarse thread. 

AN500C 70,000 Fillister CRES (passivated), 

AN501 60, 000 Fillister Alloy steel (cadmium plated) with 
or without drilled head, 

AN501B 55, 000 Fillister ! Brass (unplated), fine thread. 

AN50IC 70, 000 Filllater CRES (passivated), with or without 
driiled head. 

AN502 and 125, 000 Fillister Head marked with raised or indented 

AN503 X, steel (MIL-S-6050). 

AN505 55, 000 82° flush Alloy steel (cadmium plated). 

AN505B 55,000 82° flush Brass (black oxide finish). 

AN505C 70,000 82° flush CRES (passivated). 

AN507 55, 000 100° flush Alloy stee: (cadmium plated). 

ANSO7C 70, 000 100° flush — CRES (passivated). 

AN509 126, 000 100° flush Head marked with 1 or 2 Xs (off 

center). 

AN510 55, 000 82° flush Alloy steel (cadmiam plated), fine 
thread, 


(a) Material may be considered carbon or alloy steel unless otherwise indicated. 


rr yr re ry SS hye ee Pty are) 
Figure 1-12, Classification of Bolte and Screws (Sheet 2 of 5) 
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Tensile Identification 
Bolt or Screw Strength (a) 
Number (psi, min) Type Head Markings and Materials 
AN510B 55,000 82° flush Brass (black oxide finish). 
AN515 55,000 Round Alloy steel (cadmium plated), 
coarge thread. 
ANS515B 55. 0U0 Round Brass (black oxide finish), coarse 
thread. 
AN515C 70, 000 Round CRES (passivated), coarse thread. 
AN510C 70, 000 82° fiush CRES (passivated). 
AN520 55, 000 | Round Alloy steel (cadmium plated). 
AN520C 70, 000 Round One or two dashes (-) on head, 
AN526 55, 000 Truss Alloy steel (cadmium plated). 
AN526C 70, 000 Truss CRES (passivated). 
ANTS thru 125, 000 Hex Head marked with one X (off center), 
AN78 3 holes in head. 
EWB22-4 thru 220, 000 External, Head rnarked Hi PSI EWB22 
EWB22-24 12-point plus applicakle dash number. 
MS 20004 thru 160, 000 Internal hex Head marked with basic MS part 
N7$20024 number. 
MS820033 thru 75,000 Hex Head marked 1200. 
MS29046 
MS820073 125, 000 Hex Head marked with one X (off center), 
fine thread. 
MS200%4 125, 000 Hex Head marked with one X (off center), 
coarse thread. 
MS21250 140, 060 12-point Head marked with basic part number. 
MS9933 thru 130, v0 External A-286 CRES, head marked EH19. 
MS9038 wrenching 
MS0088@ theu 125, 000 xxternal Alloy steel, head marked E11. 
MS9094 wrenching 
MS9224 139, ON0 External A-285 CRES, head marked EH19. 
wrenching 


ic) Material may be considered carbon or alloy steel unless otherwise indicated. 
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Figvre 1-12, Classification of Bolts and Screws (Sheet 3 of 5) 
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Bolt or Screw 


Number 


NAS1003 thru 
NAS1020 


NAS1100 


NAS1101 


NAS1102 


NAS1105 thru 
NAS1129 


NAS1202 thru 
NAS1207 


NAS1303 


NAS334 thru 
NAS340 


NAS501 


NAS563 thru 
NAS572 


NAS624 thru 
NAS644 


RD1i11~1001 


RD111-1004 and 


RD111-1005 


RD111-1006 thru 


RD111-1008 


R-3896-5 
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Tensile 
Strength 
(psi, min) 


Type Head 


140, 000 


160, 000 


Fillister 


160,000 


100° flush 


160, 000 


160, 000 Hex 


160, 000 100° flush 
160, 000 Hex 

160, 000 100° flush 
_ 75,000 Hex 

160, 000 Hex 

186, 000 External, 

12-point 

140, 000 Hex 

140, 000 Hex 

180, 000 Hex 


Identification 


Markings and Materials! 


A-286 CRES, head marked with 
basic part number and applicable 
dash number, 


Head marked with complete part 
number, 


Alloy steel and CRES, head marked 
with complete part number, 


Head marked with complete part 
number, 


Head marked with complete part 
number and manufacturer's trade 
mark. . 


Head marked with complete part 
number, and manufacturer's trade 
mark (optionai), 


Head marked with complete part 
number and manufacturer's trade 
mark. 


Head marked with dot in a triangle 
plus basic part number, 


Head marked witi: one dash (-) off 
center), part number, and single 
hole in head or shank optional. 


Head marked with complete part 
number. 


Head rnarked with basic part number. 
A-286 CRES, head marked with basic 
part number. 


A-286 CRES, silver plated; head 
marked with basic part number, 


Inconel X, head marked with raised 
or indented part number. 


(a) Material may be considered carbon or alloy steel unless otherwise Indirated. 
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Figure 1-12. 
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Volume I 
Tensile Identification 
Bolt or Screw Strength (a) 
Number (psi, min) Markings and Materials 
RD111-1009 thru 140, 000 A-286 CRES, head arked with 
RD111-1012 basic part number, 
RD111-3001 and 165, 000 Internal Inconel X, head market with basic 
RD111-3002 wrencning part number. 
RD111-3003 and 140, 000 Internal A-286 CRES, head marked with basic 
RD111-3004 wrenching part number, 
RD111-3005 and 140,000 Internal Head marked with first dash number. 
RD111-3006 wrenching 
RD111-4001 and 180, 000 External, K- Monel CRES, head marked with 
RD111-4002 12-point basic part number. 
FD111-4003 and 180, 000 External, Rene’ 41 CRES, head marked with 
RD111-4004 12-point basic part number. 
RD111-4005 and 180, 000 External, Alloy steel, head marked with basic 
RD111-4006 12-point part number. 
RN111-4008 thru 200, 000 12-point A-286 CRES, silver plated (optional); 
RD111-4012 head marked with complete part 
number, 


(a) Material may be considered carbon or alloy steel unless otherwise indicated. 


ame 


Figure 1-12. Classificaticn of Bolts and Screws (Sheet 5 of 5) 


Tensile Type | Shear Type 


Nut Part 
No. 


AN310 MS20364 x 
AN315 MS820365 x 
AN316 Xx MS20500 x 
AN320 Xx NAS509 x 
AN340 NAS679 xX 
AN363 RD114- 1001 Xx 
AN364 RD114-1002 X 
AN365 RD114-8001 X 
IN7 and LD114-0005 RD114-8002 x 
RD114-8003 x 


through -0008 
MS20341 


Figure 1-13, Classification of Nuts 
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Bolt, 
Stud, Shear-Type Fasteners 
or 

Screw 55, 000- 90, 000 psi 55, 000- $0, 000- 
Size 89,000 psi and Greater 89,000 psi 124,000 psi 

(in-oz' (in-02 (in-0z) {in-02) 
0-80 2to2.5 5 to 6 8 to 10 
1-72 4to 5 9.5 to 12 15.5 to 20 
2-56 6 to 7.5 14 to 17.5 23,5 to 29 
2-64 %to 8.5 16 to 20.5 26.5 to 34 
3-48 9to 11.5 21.5 to 26.5 35.5 to 44.5 
3-56 10.5 to 13.5 24.5 to 31.5 41 to 52 
4.40 15 to 19 35.5 to 44.5 59 to 74.5 
5-40 19 to 24 45 to 56.5 75 to 94 
5-44 21.5 to 27 50 to 63 35.5 to 45 83 to 105.5 
6-32 24 to 29.5 56 to 69 40 to 49.5 93 to 115 
6-40 29 to 36,5 67.5 to 85.5 48 to 61 112.5 to 142.5 

Shear-Type 
Fasteners 


Tensile-Type Fasteners 


126, 000 to 
159, 000 psi 


125, 000 psi 55, 000 to 90, 000 to 
and Greater 89, 000 psi 124, 000 psi 


8-11 5-6 11-14 14-18 

9-15 5-6 12-15 16-20 

12-15 1-8 15-19 20-25 

14-18 8-10 19-24 24-30 

31-39 17-22 40-50 52-65 

36-47 20-26 47-61 61-75 

63-80 35-45 80-105 105-135 

71-90 40-51 90-120 120-155 

110-140 62-80 145-130 180-230 

125-160 70-90 160-210 210-280 

180-230 100-130 230-300 300-380 

200-260 110-145 250-330 330-430 

270-350 150-190 350-450 450-580 

310-410 170-230 400-530 520-680 40-55 

400-510 220-290 520-670 40-55 670-860 55-70 

450-590 250-330 580-770 45-65 750-990 60-80 

550-700 300-390 710-910 60-75 910-1, 180 15-95 | 

620-830 50-70 350-460 810-1, 070 65-90 1,040-1,360 | 85-115 

960-1, 240 80-100 | 530-690 1,250-1,610 | 105-135 | 1,600-2,080 | 130-171 

1,080-1,430 | 90-120 | 600-790 50-65 1,400-1,850 | 115-155 150-19! 
140-190 | 960-1, 270 80-105 185-240 240-311 
210-290 | 1,450-1,930 | 120-160 280-370 360-48 
210-290 | 1,460-1,960 | 120-160 280-380 360-491 
310-410 170-230 400-540 520-69 

1 1/4-12 430-580 240-320 560-750 720-97 


NOTE: When tightening fasteners from the head side, tarque to within +10 percent of the high side of 
the specified torque range. 
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Tensile-Type Fasteners 


si 55, 000- 90, 000- 125, 000- 160, 000 psi 
er 89,000 psi 124,000 psi 159, 000 psi and Greater 
(in-oz) (in-oz) (in-oz) {in-oz) 
3.5 to 4.5 8 to 10 10.5 to 13 14.5 to 18 
6.5 to 8.5 15.5 to 20 20 to 25.5 28 to 35.5 
10 to 12.5 23,5 to 29 30 to 37.5 41,5 to 52 
11.5 to 14,5 26.5 to 34 34.65 to 43,5 47.5 to 60.5 
25 15.5 to 19 35.5 to 44,5 46 to 57 63.5 to 79,56 
ao 17.5 to 22.5 41 to 52 53 to 67 73.5 to 93 
a) 25 to 32 59 to 74.5 75.5 to 95.5 105 to 133 
32 to 40 75 to 94 96.5 to 120.5 133.6 to 167.5 
35.5 to 45 83 to 105.5 106.5 to 138.5 148 to 188 
40 to 49.5 93 to 115 120 to 148 166.5 to 205.5 
5 48 to 61 112.5 to 142,5 144.5 to 183.5 201 to 255 


Tensile-Type Fasteners 


bO to 90, 000 to 125, 000 to 160, 000 psi 
0 psi 124, 000 psi 159, 000 psi and Greater 
ft-Ib Pte | inte tte int tt 
11-14 14-18 19-24 
12-15 16-20 22-28 
15-19 20-25 28-35 
19-24 24-30 33-42 
40-50 52-65 72-90 
47-61 61-75 85-110 
80-105 105-135 145-180 
90-120 120-155 160-210 
145-180 180-230 250-330 
160-210 210-280 290-390 
230-300 300-380 420-530 
250-330 330 -430 460-600 35-50 
350-450 450-580 630-810 50-65 
400-530 920-680 40-55 720-950 60-80 
520-670 40-55 670-860 §5-70 920-1, 190 75-100 
580-770 45-65 750-990 60-80 1, 040-1, 380 85-115 
710-910 60-75 910-1, 180 75-95 1, 270-1, 630 105-135 
810-1, 070 65-20 1,040-1,380 | 85-115 1,450-1,920 | 120-160 
1, 250-1, 610 195-135 1, 600-2, 080 130-170 185-240 
50-65 1, 400-1, 850 115-155 150-195 200-270 
80-105 185-240 240-310 330-440 
120-160 280-370 360-480 500-670 
} 120-160 280-380 360-490 500-680 
170-230 400-540 520-690 720-960 
240-320 560-750 720-970 1,000-1, 350 


isice, torque to within £10 percent of the high side of 


Figure 1-14. Torque Values for Threaded Fasteners 
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Figure 1-15, Safetywiring Methods 


1-137, INSTALLING RIGID TUBING. 


1-138. During installation of rigid tubing, 
clamps and line blocks must be positioned to 
meet the maximum allowable distance between 
supports, as applicable for tubing (line) size. 
When specified in installation procedures, 
coupling nut sleeves and/or fittings must be 
lubricated before securing rigid tubing. 


a. Place tubing (line) in position, loosely 
supported by clamps and blocks, Tubing (line) 
must be able to float in clamps and blocks 
without restraint, 


b. Aline both flared ends with sealing sur-~ 
faces of fittings. 


ce. Tighten coupling nuts fingertight to seat 
flares, 


d, Hold fittings with wrench and torque 
coupling nuts. 


e. Tighten line clamps and blocks after tube 
{line} is secured at both ends. 


f, Make sure maximum spacing between line 
supports is as follows: 


Diameter of Tubing (Lines) Maximum Spacing 


Inch oon 5 (Inches) 


1/4 to 3/8 18 
1/2 to 3/4 25-1/2 
1 or over 30 
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g. When either of 2 parts is designed for 
dynamic motion (independent of vibration), make 
sure 1/2-inch clearance is maintained between 
tubing (line) and adjacent part. 


h, Make sure tubing (lines) under static 
conditions has a minimum of 1/8-inch cleara ace 
between tubing (line) and any adjacent part ex- 
cept as specified in applicable installation 
procedure. 


1-139. INSTALLING FLEXIBLE HOSE, 


1-140, During installation, flexible hoses must 
be supported and prevented from flexing beyond 


the minimum bend radii used in final installation. 


When specified in installation procedures, end 
fittings must be lubricated before securing flex- 
ible hoses. Flexible hoses must not be twisted 
(torsionally deflected) during installation. 


a. Position hose between end fittings, Hose 
must not be stretched between fittings; allow 5 
percent of hose length for slack. 


b. Route and support hose to provide a min- 
imum clearance of 1/2 inch between hose and 
adjacent parts. 


c. Avoid sharp bends, distortion, or strain 
at hose ends or supports. 


d. Position clamps and supports to provide 
hose clearance, routing. and loose support 
during installation. 


e. Place hose in clamps and aline; hand- 
tighten coupling nut at one end. Hold fitting 
with wrench and torque hose coupling nut, 


f. Make sure hose is not twisted, is free 
from binds and restraints, and floats in clamps 
and supports. , 


NOTE 
Evidence of twisting can be ascer- 
tained by observing the stripe on 
the hose, 
g. Hand-tighten coupling nut on opposite 


end of hose. Hold fitting with a wrench and 
torque coupling nut. 
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h. Check hose for evidence of twists or 
sharp bends. Tighten clamps and supports. 


1-141, INSTALLING ELECTRICAL HARNESS 


OR CABLE. 


1-142, Electrical harnesses or cables must be 
suppo:ted and protected during installation, 
and bend radius and clearances must be main- 
tained. The following requirements are appli- 
cable during installation: 


WARNING 


Connecting electrical connectors 
without turning off electrical power 
can result in injury to personnel 
and damage to equipment. 


a. Make sure that electrical power source is 
turned off. 


b. YPosition harness on equipment, routing 
to respective connect points. 


c, Whenever possible, connect electrical 
connectors to their respective conuect points 
before installing support clamps, to prevent 
possible preloading to connectors. 


d. Install support clamps, making sure that 
harness bend radius is not less than outside 
diameter of harness and distance hetween sup- 
port clamps does not exceed 18 inches. 


e, Position support clamps to maintain the 
following acceptable clearances: 


(1) A 1/2-inch clearance must be main- 
tained between harn«3s and adjacent structure, 
if possible. Harness must not touch, chafe, or 
abrade against adjacent surface, except that 
two or more harnesses routed side by side may 
touch one another. See figure 1-16 for support 
and separation clamping. 


(>) Harnesses routed adjacent to tubing 
(lines) that eacry flammable fluids or gases 
must be clit ed in place to maintain a minimum 
clearance o: 1/2 inch, 
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Figure 1-16, Electrical Harness or Cabie Support and Separation Clamping 


f. Install bonding and ground returns so that 
vibration, movement, and expansion or contrac- 
tion of abraded objects will not break or loosen 
connectors, 


NOTE 


The bonding contact area must be 
free of dirt, grease, paint, and 
protective finish. Bonding must be 
a bare metal-to-metal contact. 


g. After installation of bonding and ground 
returns, protect bonding contact area with blue- 
tinted lacquer ST0125RB0003 (Rocketdyne). 


1-143. SHIPPING AND STORING. 


1-144. Shipping and storing of ground support 
equipment cormponents or parts must be accom- 
plished in accordance with requirements speci- 
fled in the Rocketdyne Automated Packaging 


System (RAPS). Components or parts must meet 
the following requirements before packaging for 
storage or shipping: 


a. Ail protective closures, caps, and plugs 
must be properly installed on the component or 
part, and the level of cleanness and service 
must be indicated on each closure. 


b. The bags in which components or parts 
are packaged must be sealed; the level of clean- 
ness and service must be indicated on the ex- 
terior of the package. 


c. The component or part must be packaged 
using the Rocketdyne Automated Packaging 
System or an equivalent procedure. 


1-145. ROCKETDYNE AUTOMATED PACKAG- 
ING SYSTEM. 


1-146, The Rocketdyne Automated Packaging 
System (RAPS) is an IBM tabulation report 
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listing the part number, preservation method, 
cleaning requirements, packaging and packing 
requirements, and supplemental data. Code 
characters (alphabetical or numerical) are 
assigned to the shipping and storage require- 
ments (tabulated on the cover page of RAPS) to 
minimize printout of the RAPS report. Column 
headings and code characters are as follows: 


a. Fedéral stock numbers, where applicable, 
are listed in the first column. Part numbers 
are listed in the second column in alphanumer- 
ica] sequence. 


b. The preservation method (MIL-P-116) is 
designated by a two-character code inthe PRES/ 
METH column: 


PRES/ PRES/ 

METH Method METH Method 
10 Il] 3Q IA-14 
11 I 4G Nc 
2E 1c 1 4H ia 
3G IA-8 4Q Tib 
3H TA-16 4v Nd 
3P TA~-15 BJ Ill 


c. The quantity-per-unit pack is designated 
by a one-character code in the QUP column: 


QUP Quantity 
1 1 
5 5 
A 10 
H 25 


d, Clean and dry is designated by a one- 
character code in the CLN/DRY column: 


CLN/ 
DRY Clean and Dry Process 
0 Any applicable process for general 
cleanness 
1 Any applicable process for general 
(a) cleanness 
3 Petroleum solvent, 2-step, Method 


C-3, RA0116-027 (Rocketdyne) 


(a) Not essential for shipments from field sites. 


(b) Desiccant and bag LK390-00002 or 
LK390-00064 may substitute for preserv- 
atives for shipments from field sites. 
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CLN/ 
DRY Clean and Dry Process 
5 @) Petroleum solvent, fingerprint re- 
mover, Method C-5, RA0Q116-027 
(a) (Rocketdyne) 
Z Special requirement. (See supplemen- 
tal data. ) 


e. The preservation material is designated 
by a two-character code in the PRES/MATL 
column: 


PRES/ 

MATL Preservation Material 

00 No requirement 

11>) Grease, Type 11, RA0116-027 
(Rocketdyne) 

17>) Oil, Type 17, RAO116-027 (Rocketdyne) 

ggtb) Normal operating lubricant 

22 Special requirements (See supplemen- 


tal data, ) 


{. Wrapping material 1s designated by a 
two-character code shown ia the WRAP column: 


WRAP Wrapping Materia} 
00 No requirement 


AA Polyethylene foam, 1/8 inch thick 
DA Tissue paper (Federal Specification 


UU-P-553) 
EA Neutral paper (MIL- P- 17667) 
FA Laminated and creped paper 
(MIL-P~-130) 


GB Grade A wrap (MIL-B-121, Grade A) 
JA Polyethylene film (Federal Specification 
L-P-378) 

ZZ, Special requirement, 
data.) 


(See supplemental 


g. Cushion or dunnage is a two-character 
code shown in the CUSH/DUNN column: 


CUSH/ 
DUNN Cushion or Dunnage 


ie, 8) No requirement 

AA Polyethylene foam 

FL Hair latex (MB0295-003 and 
MIL-C-7769) 

GA Polyurethane foam (MIL-P-26514, 
Type I, Class 2) 
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CUSH/ 

DUNN Cushion or Dunnage 

JA Fiberboard stiffener, one side 
(Federal Specification PPP-F-320) 

JB Fiberboard stiffener, 2 sides 
(Federal Specification ?PP-F-320) 

JC Fiberboard pads, cells, sleeves, etc 
(Federal Specification PPP- F320) 

LK Wood blocking and bracing, and/or 
stee) strapping 

ZZ Special requirement 


h. Cushion thickness is a one-character 
code shown in the THK column: 


Lae 
nee 
bas 


Cushion Thickness 


Not applicable 

1/4 inch 

1/2 inch 

1 inch 

1-1/2 inches 

2 inches 

3 inches 

4 inches 

Thickness (dunnage) as required to 
restrict movement within container 

Special requirement. (See supple- 
mental data. ) 


N KOE RIT E>O | 


i. Supplemental data is shown to the right of 
essential data and on successive lines. Supple- 
mental data includes specific unit container 
requirements, reinspection data, and other 
special data. 


j. Reinspection data will be characterized 
by REINSP at its beginning. The: type of rein- 
spection required and the reinspection interval 
will be designated. 
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SECTION II 


HYDRAULIC PUMPING UNIT G2025 


2-1. SCOPE. This section contains descrip~ 
tion and Jeading particulars, theory of opera- 
tion, maintenance, and inspection for Hydraulic 
Pumping Unit G2025. 


2-2. DESCRIPTION AND LEADING 
PARTICULARS. 


2-3. The pumping unit (figure 2-1) is a mobile, 
electrical-powered hydraulic source capable of 
supplying hydraulic fluid to the engine at flow- 
rates and pressures required during engine 
checkout. 


The pumping unit may be started or 


FLUID SUPPLY 
RESERVOIR 


CONTROL PANEL 
ACCESS DOOR 


CONTROL 
PANEL 


ELECTRICAL CONTROLS 
ACCESS DOOR 


Figure 2-1, 


stopped either locally or remotely. See figure 
2-2 for leading particulars of the pumping unit. 
The pumping unit is a cart-mounted unit sup- 
ported by 4 semi-elliptical springs mounted on 
pneumatic rubber-tired wheels. Foot-operated 
brakes are incorporated on the rear wheels and 
a tow bar is attached to the front wheels. There 
are 3 panels on the pumping unit. The discon- 
nect and fluid sample panels are located at the 
rear and the control panel on the left side of the 
Pumping unit. All external connections to the 
pumping unit are made at the disconnect panel 
(figure 2-3). 
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Hydraulic Pumping Unit G2025 
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109 inches 
68 inches 
64 inches 
3, 200 pounds approxi-~ 


Length (tow bar up) 
Width {hub to hub) 
Height 

Gross Weight (with- 


out fluid) mately 

Gross Weight (with 3,600 pounds approxi- 
fluid) mately 

Electrical Require- 440-vac, 60-cycle, 3- 
ments phase, 32-ampere 


power 


Fluid Requirements Fuel RJ-1 (MIL-F- 
25558), RP-1 fuel 
(MIL.-R-25576), 
or hydraulic Muid 
(MIL -H-5606) (Do not 
mix fluids, } 


Pneumatic Require- Gaseous nitrogen (MIL- 


ments P-27401) 
Water Requirements 25 gpm at 30-100 psig 
Tire Size 6.00 x 9, 00 6 ply 
Tire Pressure 45 psig 
Towing Speed 20 miles per hour 
maximum 


Figure 2-2. Leading Particulars for Hydraulic Pumping Unit G2025 
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Figure 2-3, 


2-4, FLUib SUPPLY RESERVOIR. 


2-5. The fluid supply reservoir (figure 2-4) is 
a rectangular, baffled, stainless steel reser- 
voir mounted on the forward end of the pumping 
unit above the hydraulic pump motor. The 
reservoir has a fluid capacity of approximately 
50 gallons. Fluid is prevented from sloshing in 
the reservoir by both transverse and longitu- 
dinal baffles. The reservoir incorporates the 
pump inlet filter element which is mounted in- 
side the reservoir on the outlet port. Provi- 
sions for filling and venting the reservoir are 
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Disconnect Panel 


incorporated in tne Cover plate, A hand valve, 
located at the bottom of the sump, is provided 
for draining of the reservoir. The level of 
fluid in the reservoir is indicatea on a gage 
mounted on the side of the reservoir. 


2-6, PUMP INLET FILTER. The pump inlet 
filier is a paper-type, single-elemont filter 
mounted on the inside of the fluid supply reser- 
voir, All fluid routed from the fluid supply 
reservoir to the inlet port of the hydraulic pump 
passes through the filter. 
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Figure 2-4, Fluid Supply Reservoir 
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2-7. FLUID LEVEL INDICATOR GAGE, The 
fluid level indicator gage (figure 2-5) is a float- 
actuated gage mounted on the side of the fluid 
supply reservoir. The gage has a white dial 
face with black numerals and graduation lines. 
The range is from empty to full with numerals 
for 1/4, 1/2, and 3/4 levels. The pointes and 
dial face are protected from damage by a glass 
shield, The body of the gage 1s of anodized 
gray aluminum, the actuating mechanism of 
zine anodized aluminum, and the float of nickel- 
plated brass. 


2-8, CONTRGL PANEL, 


2-9. The control panel (figure 2-6) contains 
pressure gages, valves, lights, and switches. 
The pressure gages monitor the accumuiator 
precharge pressure, pump inlet and outlet pres- 
sures, hydraulic return flowrate, and pump 
inlet fluid temperature. The valves include a 
pressure relief, a bypass, accumulator shutoff, 
accumulator bleed, and pressure compensator. 
The lights when illuminated indicate main power 
on, control power on, phase reversed, temper- 
ature high, and service filter elements. 


2-10. PUMP OUTLET PRESSURE AND ACCU- 
MULATOR PRESSURE GAGES, The pump out- 
let pressure and the accumulator pressure 
gages are identical. The gage (figure 2-7) 1s 
uaed for either fuel or pneumatic service. The 
gage has a 4-1/2 inch mirrored dial which is 
protected by shatterproof glass. The glass is 
held in place by a black enamel steel ring that 
is hinged at the top and secured at the bottom 
with a screw. The face of the dial is white with 
black numerals and graduation lines, The dial 
has a range froin 0 to 5,000 psi. The gage 
pointer 1s knife-edged and turned to a 90-degree 
angle. The gage incorporates a silicone lubri- 
cated, stainless-steel movement actuated by a 
stainless-steel bourdon tube. The movement 
and the bourdon tube are housed ina drawn 
steel case incorporating a front flange for 
mounting. The flange has three equally spaced, 
countersunk holes, drilled to receive #10 
screws, The case tncorporates a solid front 
wall directly behind the gage dial and a safety 
release disk over the back. The saicty release 
automatically opens and relieves pressure 
should case pressure exceed 1/2 psi. Gage 
adjustment is performed using the recalibrator- 
type adjustment screw located on the front of 
the gage dial, 
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Figure 2-5. Fluid Level Indicator Gage 
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Figure 2-6. Control Panel 
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Figure 2-7. Pump Outlet and Accumulator 
Pressure Gages 


2-11, PUMP INLET PRESSURE GAGE. The 
pump inlet pressure gage (figure 2-8) is a com- 
pound pressure gage. The gage has a 4-1/2 
inch dial which is protected by shatterproof 
glass. The glass is held in place by a black 
enamel steel ring, hinged at the top and held in 
place at the bottom by a screw. The dial face 
is white with black numerals and graduation 
lines. The dial has a range of 30 inches of 
mercury vacuum to 15 psi. The gage pointer is 
knife edged and turned tu a 90-degree angle. 
The gage incorporates a drawn steel movement 
actuated by a stainless-steel bourdon tube. The 
movement ts housed in a stainless-steel case 
incorpora..ng a front flange for mounting. The 
flange has three equally spaced countersunk 
holes drilled fo receive #10 screws. The case 
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Figure 2-8. Pump Iniet Pressure Gage 


has a solid front wall directly behind the dial 
anda safety release disk over the back. ‘The 
disk automatically opens and relieves pressure 
should case pressure exceed 1/2 psi. Gage 
adjustment is performed using the recalibrator- 
type adjustment screw located on the front of 
the gage dial. 


9-12, PUMP INLET TEMPERATURE GAGE, 
The pump Inlet temperature gage (figure 2-9) 

is a temperature-indicating device accurate to 
within #2° F at 130° F. The gage has a 3-1/2 
inch dial which is protected by glass. The glass 
1g held in place with a black enamel steel press-~ 
fit ring. The dial face is white with black nu- 
inerals and graduation lines. The dial range is 
from 40° to 140° F. The gage pointer is 
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Figure 2-9. Pump Inlet Temperature Gage 


knife-edged and turned to a 90-clegree angle. 


The gage ay Srobe Het eadeber ald eae HIGI-PRESSURE INLET PORT LOW. PRESSURE 
steel shafts fitted in bushings o monel. e (1Y¥PICAL TOP AND BOTTOM) CPYPICAL TOP 


movement is housed ina black enamel, drawn AND BOTTOM) 
steel case. The case incorporates a front 
flange for mounting. The flange has three 
equally spaced holes drilled to receive #10 
screws. The gage incorporates a copper capil- 
lary tube and bulb. The bulb is connected to the 
tube with a union, A double shaft of copper 
bralded wire protects the tube from damage. 
The braid is reinforced at both ends with brass 
spiral reinforced ferrules. 


2~13. RETURN FLOWRATE GAGE. The re- i 

turn flowrate gage (figure 2-10) is a dual inlet READ 
differential gage calibrated from 0-100 inches 
of water. The gage is connected across a flow 
tube to monitor the hydraulic return flowrate. 
The gage includes a low-pressure and high-~ 
pressure head with dual inlet ports (one port on 
each head is plugged). The high-pressure head 
is connected to the flow tube inlet pressure and 
the low-pressure head is connected to the outlet 
pressure. 


2-14. BYPASS VALVE. The bypass valve 
(figure 2-11) is a double seal, ball-type valve 
that requires only a quarter turn on the lever 
handle to rotate the ball fully open or closed. 
The bypass valve is mounted on the control 
panel. The valve is used during starting or 
stopping the pumping unit to dump the hydrauJle 


pressure from the remote control port of the DAR-77019-1-E-1h 
high-pressure relief valve, Tht8 causes the 

high-pressure relief valve to relieve at a low Figure 2-10. Return Flowrate Gage 
pressure and reduces the system pressure to 

zero, 
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Figure 2-11. Bypass and Shutoff Valves 


2-15. PRESSURE RELIEF VALVE. The pres- 


sure relief valve (figure 2-12) is a manually- 
adjusted, relief valve. The valve is used to 
remotely control and vary the outlet pressure 
of the high-pressure relief valve. The desired 
pressure settings are accomplished by rotating 
the adjusting screw to the decrease or increase 
positions. A locking nut is provided to lock the 
adjusting screw to prevent changes in pressure 
settings. The adjusting screw compresses the 


spring against the cone forcing the cone into the 


seat. Compression applied to the cone deter- 
mines relief pressure of the valve. 


2-16, PRESSURE COMPENSATOR, The pres- 
sure compensator knob on the control panel is 


an extension of the hydraullc pump compensator 
knob. The pressure compensator automatically 
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Figure 2-12. Pressure Relief Valve 


regulates the volume of fluid delivered by chang- 
ing length of piston stroke by varying the angle 
of the cam plate. The stroke change is con- 
trolled by system pressure when compensator 
pressure is reached, fluid volume is automati- 
cally reduced to amount of flow required to 
maintain the compensator pressure. 
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Figure 2-13. Hydraulic Pumping Unit G2025 Hydraulic Schematic 
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2-17. ACCUMULATOR BLEED AND SHUTOFF 
VALVES. The accumulator bleed and shutoff 
valves control and discharge the accumulator 
precharge pressure. The valves are similar 

tu other three-way valves but function differ- 
ently. The valve has three ports with the con- 
trolling feature of only one port. The passage- 
ways of the three ports form a tee in the valve 
body providing the control feature of one port 
and free Mow through the other two ports. The 
shutoff valve, with one of the openports plugged, 
is utilized strictly as a shutoff valve. The 
bleed valve, with a diffuser installed in the con- 
trolled port, is utilized to vent the accumulator. 


2-18. PANEL LIGHTS AND SWITCHES. The 
control switches, pump start andpump stop, are 
momentary push-type switches. The pump 
start switch is a momentary-make switch and 
the stop switch is a momentary-break switch. 
There are five lights on the panel. The main 
power and control power lights are green and 
the phase reversed, temperature high, and 
service filter elements lights are amber. 


2-19. MECHANICAL COMPONENTS. 


2-20. The mechanical components are defined 
as those components mounted on the chassis 
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and in the hydraulic installation. 
2~13 for hydraulic schematic. 


2-21. HYDRAULIC PUMP. The hydraulic 
pump (figure 2-14) ig an adjustable, pressure- 
compensated, positive displacement, axial 
piston type pump. The pump is driven by an 
explosionproof electrical motor at a speed of 
1,170 rpm. Pump delivery at full stroke is 
19 gpm at 2, 000 psig nominal. Rotational 
power (supplied by the electrical motor) applied 
to the pump shaft, rotates the pump cylinder 
barrel. The pistons, confined in the cylinder 
barrel, travel ina circular pattern and are 
spring-loaded against the inclined cam plate. 
Rotation of the barrel causes axial reciproca- 
tion of the pistons. As the cylinder barrel 
rotates, the pistons following the cam plate 
away from the port plate draw fluid from the 
intet poit and the pistons following the cam 
plate toward the port plate force fluid out the 
outlet port. Quantity of fluid delivered is 
directly proportional to the angle of the cam 


See figure 
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Figure 2-14. Hydraulic Pump 
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plate. A movable hanger, attached to the cam 
plate, controls the angle of the cam plate. The 
hanger is controlled by the pressure compen- 
sator. Maximum hanger movement is deter- 
mined by adjustable minimum and maximum 
valume control stops. The pressure compen- 
sator control has been modified so the control 
knob extends to the contro) panel. The pres- 
sure compensator automatically regulates the 
volume of fluid delivered by thanging length of 
Piston stroke by varying the angle of the cam 
Plate. Stroke change is controlled by system 
Pressure in such a manner that at pump opera- 
tion, at pressures less than maximum setting 
of the compensator control, full fluid volume 
is delivered. When compensator con‘rol pres~- 
Sure is reached, fluid volume is automatically 
reduced to amount of flow required to maintain 
pressure, 
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‘ 2-22, HIGH-PRESSURE FILTERS, The high- 


pressure filters (figure 2-15) are identical in 
construction but use different filter elements. 
One element has a two-micron rating and the 
other a flvye-micron rating. The clements are 
corrosion-resistant steel, woven wire cloth. 
The filter incorporates a differential-pressure 
indicator which actuates a microswitch when 
differential pressure between the inlet and out~ 
let ports exceeds 80:10 psi. Actuating the 
microswitch closes the circuit to illuminate the 
SERVICE FILTER ELEMENTS light on the con- 
trol panel. Two holes in the filter head are 
provided to facilitate mounting. Access to the 
filters is through the high-pressure filter 
access door. 
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2-23. HIGH-PRESSURE RELIEF VALV&. The 
high-pressure relief valve (figure 2-16) is a 
manually adjusted relieving valve that can also 
be remotely controlled. The valve is used to 
limit the maximum fluid supply preasure in the 
event of a compensator malfunction. The valve 
has a control cap and a body. The control cap 
contains the adjusting mechanism, external 
control port, and internal control passageways. 
The body contains the high-pressure inlet and 
outlet ports, return port, and the main poppet 
and seat. The adjusting screw is turned clock- 
wise to increase outlet pressure and counter- 
clockwise to decrease outlet pressure. Access 
to the valve 4s through the high-pressure filter 
access door. 


2-24, SHUTOFF VALVE. The shutoff valve is 
identical to the bypass valve (paragraph 2-14}, 
The shutoff valve is used to close the high- 
pressure fluid supply outlet and enable an accu- 
rate adjustment of the high-pressure relief 
valve and the pump compensator control, The 
shutoff valve is mounted in the high-pressure 
line with access through the fluid sample door 
(rear of unit), 
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Figure 2-16. High-Pressure Relief Valve 
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2-25. ISOLATION VALVE AND LOW- AND 
HIGH-PRESSURE SAMPLE TAP VALVES. The 
valves (figure 2-17) are needle-type metering 
valves, The isolation valve is utilized as a shut- 
off valve for the pump outlet pressure gage. 

The sample tap valves are used to obtain fluid 
samples from the hydraulic system during sys~ 
tem operation, The sample tap vaives are 
panel-mounted at the rear of the unit. 


148-6898P-C-1A 


Figure 2-17. Isolation Valve and Low- and 
High-Pressure Sample Tap Valves 


2-26. HIGH-PRESSURE OUTLET GAGE 
SNUBBER, The snvbber (figure 2-18) is a de- 
vice that protects the pressure gage from — 
surges. A drill~.od inatde a drilled passage in 
the snubber body creates an orifice and, during 
surges, the rod automatically reduces the ort{- 
fice size. 
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Figure 2-18. High-Pressure Outlet 
Gage Snubber 


2.27, FLOW TUBE. The flow tube (figure 
2-19) is a venturi ported in such a manner that 
a differential can be measured between the inlet 
and outlet ports. This differential preasure is 
directed to the return flowrate gage (paragraph 
2~13) for visual monitoring. 


2-28, RETURN MANIFOLD. The return mani~ 
fold serves as a collection point for all return 
fluid and, in turn, directs the return fluid to 
the inlet port of the heat exchanger. 


2-29. HEAT EXCHANGER. The heat exchanger 
(figure 2-20) is a fixed-tube bundle fabricated of 
stainless steel. The heat exchanger is used to 
cool the hydraulic fluid. The heat exchanger 
consists of a shell, tubes and baffles, two end 
castings, and two end bonnets. The shell is 
placed around the tubing and baffles forming a 
compartment. The end castings placed on each 
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Figure 2-19. Flow Tube 

end of the shell provide the inlet and outlet to 
the shell compartment. The end bomets, bolted 
to the end castings, provide the inlet and outlet 
to the tubes. The heat exchanger is mounted 
vertically, at the rear of the unit, with the tube 
inket and outlet ports on the bottom. 


2-30. ACCUMULATOR. A 10-gallon accumu- 
lator is incorporated in the hydraulic system. 
The accumulator is a bladder accumulator of the 
same type used in Accumulator Unit G2027. 
Refer to section [IV for a complete description 
and leading particulars and theory of operation 
of the accumulator. 
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Figure 2-20. Heat Exchanger 


2-31, ELECTRICAL COMPONENTS, 

2-32. The electrical components are defined 
as those components mounted on il'e chassis 
and in the electrical installation. See figure 
2-25, located at end of sectior, for electrical 
schematic. 


2-33. ELECTRICAL CONTROL BOX. The 
electrical control (figure 2-%1) is fabricated of 
aluminum alloy and is explosionproof. The con- 
trol box contains circult breakers, a stepdown 
transformer, a starter relay, a phase-reverse 
relay, five control relays, terminal boards, 
and necessary wiring. The circuit breakers 
are controlled from the front of the box by 
means of a switching yoke. An electrical cable 
connected to the top of the control bo« Is pro- 
vided to connect the control box to the facility 
electrical source. The cable is stored ona 
bracket inside the rear access doors. A cable 
pass panel 1s provided in one of the access 
doors to the doors can be closed while the cable 
{a connected to the facility source. 


2-34, FLUID LEVEL PRESSURE SWITCH. 

The fluid level pressure switch is an explosion- 
proof, two-position, snap-lype, pressure- 
actuated switch contained {na hermetically 
sealed container, The switch is mounted in the 
hydrauli{e pumping unit at the same helght as the 
inlet to the hydraulic pump. There are three 
electrical leads, each 18 {nches in length, pro- 
truding through the receptacle. Weight of fluid 
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Figure 2-21. Electrical Control Box 
contained in the fluid supply tank provides tha 
pressure necessary for switch actuation, The 
pressure switch 13 adjusted to deactuate when 
fluid level decreases to 16 inches above the 
centerline of the hydraulic pump inlet port. 

The purpose of the pressure switch is to pre- 
vent hydraulic pump operation with an Insuffi- 
cient supply of hydraulic fluid to the pump inlet, 


2-35. ACCUMULATOR PRECHARGE PRES- 
SURE SWITCH, The accumulator precharge 
pressure switch is an explosionproof, single- 
pole, double-throw, pressure-actuated switch. 
The switch has an adjustment range of 200-400 
psig. For pumping unit operation, the pressure 
switch is adjusted to deactuate at approximately 
360 psig. An accumulator pneumatic precharge 
exceeding 400 +25 psig provides the pressure 
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required to keep the pressure switch in the ac- 
tuaed condition. There are three electrical 
legds, each 18 inches inlength, protruding 
theough the receptacle. ‘Lhe purpose of the 
pressure switch is to prevent pump operation 
with an insufficient pneumatic precharge in the 
accumulator, 


2-36. PUMP IN. (tT TEMPERATURE 
THERMOSWITCH. The pump inlet temperature 
thermoswitch (figure 2-22) is an expanding shell, 
adjustable temperature monitoring device. ‘The 
therimoswitch consists of a shell, two electrical 
contacts, nonexpanding struts, adjusting screw, 
and two electrical wires, The contact points 
are mounted to lhe center of the struts and the 
struts anchored to each end of the shell. The 
thermoswitch is adjusted to indicate fluid 
temperature of 120° 3° F. As temperature 
inereases above the setting, the shell expands 
causing the contacts to close. The thermo- 
switch ig mounted in the inlet line ta the pump, 
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Figure 2-22, Thermoswitch 
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2-37, HOURMETER, The hourmeter is a 
hermetically sealed, clapse-time recording 

(in hours) meter, The hourmeter consists of 

a £10-vae motor, gears, mechanical five-place 
decimal counter, and view window. The 
counter indicates in tenths of an hour up to 
10,000 hours. The hourmeter is located to the 
left of the electrical cable bracket with access 
through the rear access doors. 


2-38, FILTER DIFFERENTIAL PRESSURE 
MICROSWITCH. The filter differential pres- 
sure microswitch plunger is actuated by the 
filter differential pressure indicator when dif~ 
ferential pressure exceeds 80 psi. The micro- 
switches are mounted directly above the filters. 


2-39, PUMP MOTOR. The pump motor is an 
explosionproof, six-pole electric motor oper- 
ating on 440-vac, 3-phase, G0-cycle power. 

The motor is rated at 25 hp and rotates at 1, 200 
rpra, The motor contains a thermal overload 
device for protection when subjected to exces- 
sive loads. 


2-40, THEORY OF OPERATION, 
2-41, ELECTRICAL 8YSTEM. 


2-42, The electrical system is divided into two 


- different circuits, a motor control circuit anda 


local control and monitor circull. The motor 
control circuit operates on 440-vac, 3-phase, 
60-cycle power and the local control and moni- 
ter circuit operates on 110-vac power. Frovi- 
sions are also included for a 28-vde remote 
control circuit. 


2-43, MOTOR CONTROL CIRCUIT. The motor 
coutrol circuit receives power through electri- 
cal receptacle J1. The circuit is protected by 
a §0-ampere circuit breaker, Closing of the 
circuit breaker energizes the phage control re- 
lay and applies 440 vac to the primary windings 
of the 440-110 vac step-down transformer and 
to the open contacts of the motor starter relay. 
In the event the facility 440-vac phasing is in- 
correct, the phase-reversed light will come on 
and the local control and monitor circuit is dis- 
abled. When the motor starter relay is ener- 
gized, the pump motor will operate. 
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2-44. LOCAL CONTROL AND MONITOR CIR- 
CUIT. The local control and monitor circuit 
receives power from the secondary windings 
of the step-down transformer. The circuit is 
protected by a S-ampere circuit breaker, 
Closing of the circuit breaker applies 110 vac 
to the main-power-on light and also applies 110 
vac, through the remote control jumper plug 
P2, to the centro] power on light and the pump 
start switch. Momentarily pressing the pump 
start switch energizes the motor starter relay 
if phasing is correct, fluid level is within lim- 
its, and accumulator precharge pressure 1s 
within imits. Energizing the motor starter 
relay clores contacts to start the motor, ener- 
gize the hourmeter relay, and lock itself in. 
Lock-in of the motor starter relay will permit 
motor operation until either the pump stop 
switch is momentarily depressed, the pump 
motor overloads and actuates the thermal tem- 
perature device, the accumulator precharge 
pressute is decreased below allowable limits, 
or level of hydraulic fluid falls below allowable 
limits, When the pump inlet fluid temperature 
exceeds 120° F, the thermoswitch closes, 


energizing a relay which causes the temperature- 


high light toe illuminate. When the fluid pressure 
drop across either the 5-micron or the 2- 
micron filters exceeds 80 psig, the applicable 
differential pressure sv‘itch will actuate closed 
and the service filter elements Iight will illu- 
minate. 


2-45. HYDRAULIC SYSTEM. 


2-46. The hydraulic system is a high-pressure 
(3,000 psi), high-flow (20 gpm), self-contained, 
closed system. The hydraulic system utilizes 
gaseous nitrogen (MIL~-P-27401) for the accu- 
mulator precharge, water for the heat exchanger 
cooling agent, and RJ~1 fuel (MIL-F~ 25558) for 
the hydraulic fluid. 


2-47. ACCUMULATOR OPERA"''ION, The 
pneumatic precharge is introduced into the 
accumulator through the GN2 pvecharge inlet, 
The pressure is rouled through the shutoff 
valve to the accumulator pressure gage, then 
through the bleed valve to the eccumulator pre- 
charge pressure switch and into the aceumu- 
lator. The shutoff vaive 1s clos2-1 to iock pres- 
sure in the accumulator, and the bleed valve is 
used to depressurize the aecumulator. When 
the precharge pressure exceeds 400 425 psi, 
the pressure switch closes and rema‘ns closed 
until pressure drops below 350415 psi. The 
accumulator, working in conjunction with the 
pump, maintains the high-low requirements 
necessary during engine operation. 
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2-48. HEAT EXCHANGER OPERATION. 
Water for the heat-exchanger enters the pump- 
ing unit through the heat exchanger water iniet, 
circulates through the heat exchanger, and 
leaves through the heat exchanger water outlet. 
The water acts as the cooling agent for remcv- 
ing excessive heat from the hydraulic fluid. 


2-49. PUMPING OPERATION. Hydraulic fluid 
for pumping unit operation is stored in the fluid 
supply reservoir. Fluid, under static pressure, 
is routed to the Inlet of the hydraulic pump, first 
passing through the reservoir-mounted pump 
inlet filter, and to the pump inlet pressure 
gage. Also, fluid is routed to a fluid level 
pressure switch which closes when level of 
fluid is 22 inches above the horizontal plane of 
the pump inlet. Pump suction pressure Is 
monitored by the PUMP INLET PRESSURE 
gage, and pump inlet temperature is monitored 
by the PUMP INLET TEMPERATURE gage. 
The hydraulic pump case is pressurized and the 
fluid from the pump case drain is directed to 
the return manifold. The compensator control 
is adjusted to a desired pump outlet pressure. 
The pump will deliver maximum flow at pres- 
sures less than the setting of the compensator. 
When pressure reaches compensator seiting, 
flow is automatically reduced to maintain this 
pressure. Pump discharge pressure is roited 
through high-pressure filters to the high- 
pressure relief yalye. The high-pressure re- 
lief valve outlet pressure (remotely controlled 
by the pressure relief valve) is routed through 
the shutoff valve to the accumulator and fluld 
supply high-pressure outiet. Outlet pressure 
from the high-pressure relief valve is moni- - 
tored by the pump outlet pressure gage. Ths 
high-pressure relief valve protects the system 
from excessive pressure if the pump compen- 
sator malfunctions. When the relief valye 
operates, it bypasses fluid to the return mani- 
fold. This is accomplished by relieving the 
pressure throvgh the pressure relief valve or 
bypass valve, which reduces the back~pressure 
on the main poppet. With the bypass valve in 
no load position, purnp outlet pressure will be 
zero. Samples of the pump outlet fluid may be 
obtained from the high-pressi re sample tap 
valve. Fluid is returned to the pumping unit 
from the engine through the fluid retura low- 
pressure inlet and 1s routed through the flow 
tube to the return manifold. The pressure 
drop across the flow tube 1s monitored by the 
return f'owrate gage. Return fluid is directed 
from the return manifold through the heat ex- 
changer to the fluid supply reservoir. Samples 
of the return fluid may be obtained from the 
low-pressure sample tap valve. 


Changed 20 July 1967 2-15 


Section I 
Paragraphs 2-50 to 2-54 


2-50. MAINTENANCE, 


2-51. Maintenance for the hydraulic pumping 
unit consists of checkout, removal and installa- 
tion, cleaning, and servicing. These proce- 
dures are performed to make surn the hydraulic 
pumping unit is in an operable condition. A 
wiring diagram (figure 2-26), located at end of 
section, is provided as an ald in the repair or 
replacement of wiring. 


2-52. CHECKOUT. 


2-53. Checkout of the hydraulic pumping unit 
consists of leak-test, relief valve adjustment, 
thermoswitch and pressure switch test, and 
flow and fluid level switch test. The tests must 
be performed at ambient temperature and in the 
order given. No fittings, connections, or com- 
ponents are to be tightened, loosened, or re- 
moved while any portion of the hydraulic pump- 
ing unit 1s pressurized. 
2-54, LEAK-TEST, (See figure 2-13.) . 

a. Open all access doors and set brakes on 
rear wheels. 


h. Move MAIN POWER and CONTROL CIR- 
CUIT BREAKERS to OFF postition, 


ce. Connect a regulated gaseous nitrogen 
source (MIL-P-27401) to the ACCUMULATOR 
GNg PRECHARGE inlet on the disconnect panel. 


d. Check that all valves are in the closed, or 
decreased position and the BYPASS VALVE in 
the NO LOAD position. 


e. Open ACCUMULATOR SHUTOFF valve 
and increase GN» Supply pressure, in 50-psig 
increments, to 200 psig Check for audible 
leakage. 


{. Uf audible leakage exists, depressurize, 
correct leak, and repeat step e. 


g- Increase GNg supply pressure in 150-psig 
increments, to 1, 800 psig. 


h. Leak-test all fittings, joints and connec- 
tions uslng leak~-test compound (MIL-~L~25567), 
No leakage is allowable. 


1, Decrease GNg pressure to zero and ogen 
ACCUMULATOR BLEED valve until ACCUMU- 
LATOR PRESSURE gage indicates zero; then 
close ACCUMULATOR BLEED valve. 
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j. Connect GNo supply pressure to HEAT 
EXCHANGER WATER INLET and install a hand 
valve on the HEAT EXCHANGER WATER OUT- 
LET. 


k. Close hand valve and increase GNg supply 
pressure to 50 psig. 


l. Leak-test all fittings ard end bonnets using 
leak-test compound (MIL-L~-25567). No leakage 
is allowable. 


m. Decrease GNg supply pressure to zero 
and open hand valve. Remove CN» supply and 
hand valve. 


n. Thoroughly clean all areas where leak- 
test compound was used with a clean, dr: 
cloth, 


o. Install water hoses 9015979 {stowed above 
pump) to HEAT EXCHANGER WATER INLET 
and OUTLET. 


p. Connect a water system capable of sup- 
plying and draining wacer a. 30-100 psig and at 
a flowrate of 25 gpm to water hoses. 


q. Install return hose 9015977 and pressure 
hose GR35800CC- 16-0840 (Resistoflex) (stowed 
above pump) to FLUID RETURN LOW PRES- 
SURE inlet and FLUID SUPPLY HIGH PRES- 
SURE outlet respectively. 


r. Install a high-pressure filter, system 
loading valve, and vest gage between the pres- 
sure and return hoses. 


s. Remove high-pressure filter elements, 
and re-install filter bowl. 


t. Fill reservoir with RJ-1 fuel (MIL-F- 
25558), observing reservoir fluid ‘vel gage 
for correct operation. 


u. Check for leakage of reservoir, and fit- 
tings and connections to pump and fluid level 
pressure switch. Leakage of 3 drops in 5 rin- 
utes is unacceptable. 


¥. Turn PRESSURE RELIEF VALVE to full 
DECREASE and high-pressure relief valve and 
system loading valve fully counterclockwise. 


w. Move BYPASS VALVE to NO LOAD posi- 
tion and open high-pressure shutoff valve. 


WARNING 


Connecting or disconnecting a high~ 
voltage power cable without turning 
off electrical power can cause elec- 
trical arcing between connéctors, 
resulting in serious injury or death 
to personnel and damage to equip- 
ment. 


x. Check that the remote-contro! jumper 
plug P2 (figure 2-21) is installed and connect 
facility cable plug P1 to facility power source 

Jof 440-vac, 3-phase, 60-cycle (mating recep- 
tacle EPC46642-WT-50-3). 


y. Turn on facility power and press MAIN 
POWER and CONTROL CIRCUIT BREAKERS, 
The MAIN POWER ON and CONTROL POWER 
ON lights illuminate. If the PHASE REVERSED 
light !iluminites, reverse the position of any 2 
of the 3-phase wires in facility power plug P1. 


_  &. Charge accumulator to 425 +25 psi as 
indicated on the ACCUMULATOR PRESSURE 
gage and close ACCUMULATOR SHUTOF* 
valve. 


aa, While an observer checks direction of 
motor rotation, press PUMP START switch and 
immediately press PUMP STOP switch, Rota- 
tion of motors must be in same direction as 
arrow on pump case. 


ab. Press PUMP START switch. Check for 
flow to reservoir and for leakage at fittings and 
connections of return system. Leakage of $ 
drops in 5 minutes is unacceptable. 


ac. After step ab is accomplished, turn the 
following valves clockwise for the nuraber of 
turns given, after initial spring contact: 
(1) PRESSURE RELIEF VALVE; 2 turns. 
(2) High-pressure relief valve; 4 turns. 


(3) PRESSURE COMPENSATOR valve; 
3 turns. 


ad. Operate hydraulic pumping unit for 10 
minutes; then press PIMP STOP switch. 
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ae. Apply cooling water pressure and adjust 
the pump volume control to obtain 1/4 to 1/3 
flow as indicated on the pump flow indicator. 


af. Turn the high-pressure relief valve, 
PRESSURE RELIEF VALVE and PRESSURE 
COMPENSATOR valve clockwise until they 
bottom out, 


ag. Open ACCUMULATOR SHUTOFF valve 
and charge accumulator to 1800 psi as indicated 
on the ACCUMULATOR PRESSURE gage. 
Close ACCUMULATOR SHUTOFF valve. 


ah. Open HIGH-PRESSURE SHUTOFF 
VALVE and system loading valve. 


al. Press PUMP START switch and move 
BYPASS VALVE to PPESSURE position. Slowly 
close system loading valve at 500-pai incre- 
ments to 3, 500 psig. 


aj. Check all lines, fittings, and connections 
for leakage. Leakage of 3 drops in 5 minutes 
is unacceptable, 


ak. Do not chang > setting of system loading 
valve; proceed immediately with procedures of 
Paragraph 2-55. 


2-55. RELIEF VALVE ADJUSTMENT, The 
relief valve adjustment is performed with the 
unit in operation, 


a. Turn the high-pressure reliet yalve 
counterclockwise un {1 PUMP OUTLET FRES- 
SURE gage indicates 3,000 psi. Tighten lock- 
nut, 


b. Turn the PRESSURE RELIEF VALVE to 
DECREASE until PUMP OUTLET PRESSURE 
gage Indicates 2,590 psi. Tighten lockn t. 


c. Turn PRESSURE COMPENSATOK to 
DECREASE until PUMP OUTLET PRESSURE 
gage indicates 1, 500 psi. 


d. Open system loading valve and adjust 
pumip volume control to full output (20 gpm). 


e. Close and open HIGH-PRESSURE SHUT'- 
OFF VALVE several times. Pump flow should 
drop to almost zero and the pressure should 
stabilize at 1,500 psi, as indicated on the 
PUMP OUTLET PRESSURE gage, each time 
the shutoff valve is closed. 
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f. Open HIGH-PRESSURE SHUTOFF VALVE 


and move BYPASS VALVE to NO LOAD position, 


g. Press PUMP STOP switch. 


2-56, THERMOSWITCH AND PRESSURE 
SWITCH TEST. This test is performed after 
the procedures of paragraph 2-55 are com- 
pleted, 


a. Press PUMP START switch and close 
HIGH-PRESSURE SHUTOFF VALVE. 


b, Adjust PRESSURE COMPENSATOR until 
PUMP OUTLET PRESSURE yage indicates 
2, 000 psi. 


ce. Open HIGH-PRESSURE SHUTOFF VALVE 
and adjust system loading valve until PUMP 
OUTLET PRESSURE gage indicates 1, 800 psi. 


d. Adjust pump volume control for full out- 
put, 


e. Turn off cooling water and observe that, 
when PUMP INLET TEMPERATURE gage indi- 
cates 120° 43° F, the TEMPERATURE HIGH 
light illuminates, 


f. Adjust pump volume control to minimum 
output and turn cooling water on. 


g. Adjust system loading valvz until PUMP 
OUTLET PRESSURE gage indicates less than 
300 psi. 


h. Slowly open ACCUMULATOR BLEED 
valve and observe that, when ACCUMULATOR 
PRESSURE gage indicates 350 +15 psi, pump 
motor stops. 


i, Close ACCUMULATOR BLEED valve and 
open ACCUMULATOR SHUTOFF valve. 


j. Press and hold PUMP START switch while 
recharging accumulator. When ACCUMULATOR 


PRESSURE gage indicates 400 +25 psi, pump 
motor starts. 


k. Repeat steps h, 1, andj three times. 


1. Charge accumulator to 790 psig and press 
PUMP STOP switch. 
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2-87, FLOW AND FLUID LI sEl. SWITCH 
TEST. The fluid temperature must be main- 
tained at 90° +10° F during the flow test. 


a. Disconnect tube at fuel outlet of heat ex- 
changer, and plug tube. 


b, Place a clean container (40 gallons) ona 
scale (500-pound capacity) near unit, 


c. Connect a clean drain hose (one inch or 
larger) to fuel outlet of heat exchanger and 
place other end in container. 


d, Press PUMP START switch and adjust 
system loading valve untill PUMP OUTLET 
PRESSURE gage indicates 600 psi. 


e. Adjust pump volume control to establish 
the following flowrates (approximately): 


(1) 28 pounds per minute. 
(2) 56 pounds per minute. 
(3) 74 pounds per minute. 
(4) 102 pounds per mimt-. 
(5) 130 pounds per minute. 
(6) Maximum flow, 


f. Perform step e three times; record the 
weight of each flowrate and the reading of the 
RETURN FLOWRATE gage each time. Press 
PUMP STOP switch. 


g. Plot on coordinate paper the return flow- 
rate gage readings (inches of water) versus 
actual weighed fluid (pounds per minute) ob- 
tained in step f and draw the best fitting curve 
through the plotted points. 


h. Plot on coordinate paper, gallons per 
minute versus return flowrale using the curve 
plotted in step g and place three copies ir unit 
record case, 


i. Adjust pump volume control until pump 
volume indicator reads 1/2 flow. 


je Connect a clear plastic tube to reservoir 
drain valve and secure tube vertically to side 
of reservoir with open end of tube above top of 
reservoir, 


st Sas 


R-3896-5 


k. Place a mark on tube 16 42 inches above 
centerline of pump inlet, 


1, Open drain valve, Fluid level in tube 
should equal level in reservoir. 


m, Press PUMP START switch. When fluid 
level in reservolr reaches the tolerance of step 
k, pump motor stops. 


NOTE 


Pressure switch 675GHE 26S is ad- 
justed to stop pump motor at re- 
quired fluid level. 


n. Repeat step m until pump stops within the 
above tolerance. 


o. If pumping unit is to be shipped or stored, 
drain remainder of fluid but do not drain pump 
case. Attach tag marked PUMP FILLED to 
control panel, 


p. Connect tube removed in step a and instal) 
elements in high-pressure filters. 


q. Remove test equipment and secure hy- 
draulic pumping untt. 


2-58. REMOVAL AND INSTALLATION. 


2-59. Component removal procedures are 
limited to those necessary to prevent injury to 
personnel, damage to equipment, or special 
{nstructions, Where removal procedures are 
obvious, they have been omitted, The order 
and methods to be used are left to the discre- 
tion of the techuician unless specific {nstruc- 
tions are included, (See figure 2-23 for index 
and part numbers.) Lamps of control panel 
may be replaced with lamp GE10S6 (General 
Electric Co). 


CAUTION 


Pressures must be vented and fluids 
drained prior to disturbing connec ~ 
tions in fluid or sneumalic systems. 


2-60. Detailed crmpanent installation proce~ 
dures are included when require’; otherwise, 
only information to assist the technician in 
determining specific lubricants and torque 
values is given. 
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2-61, REMOVING ACCUMULATOR (1). Dis- 
connect fluid end of accumulator by backing off 
nut SON-4BR at connection; then remove pack- 
ing. 


CAUTION 


Make sure accutnulator has been de- 
pressurized using accumulator bleed 
valve on control panel to vent gaseous 
tutrogen precharge, 


@ Provide a suitable means of support 
when removing accumulator. 


2-62, INSTALLING ACCUMULATOR (1). 
CAUTION 


Provide a suitable means of support 
when installtug aceumuiator. 


a, Use sealing comvound RBO140~005 
(Rocketdyne) on male threats of fittings of both 
the pneumatic and fuel installations of the accu- 
mulator except that a new connector 59R-4- 
3005S must he used in the replacement tank fit- 
ting, with a minimum of ‘hre: wraps of thread 
sealant tape RBO140-002 (Roc'etdyne) 


b. Lubricate packings used in the fuel cystem 
with FS1281 grease (Dow Corning Corp); lubri- 


cate packings used in the pneumatic system with 
FS1281 vrease (Dow Corning Corp), 


c. Apply three wraps, minimum, of thread 
sealant tape RBO140-002 (Rocketdyne) to threads 
of a new connector 59R-4-300SS and install in 
replacement tank fitting. 

d. Torque the following, as indicated: 


(1) Nut 50N-4BR; 3, GUO inch-pounds, 
maximunt. 


(2) Connector 59R~4-300SS; as required 
(pipe thread). 


(3) Coupling nut; 640-750 fiuch-pounds, 
(4) Reducer; 135-185 inch-pounds. 

(5) Tube; 270-345 inch-pounds. 

{6) Adapter; 110-130 inch-pounds. 


(1) Nut; 25-30 inch-pounds, 
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Figure 2-23, Disassembly of Hydraulic Pumping Unit G2025 (Sheet 1 of 2) 
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Index 
No, 


1 


Part 
No, 


A813-200-2-1 
59R-4-30058 
50N-4BR 
MS20514 
NAS679C4W 
LD153-0010-0010 
£020440 
9020469 
9015900 
MS28775-012 
AN818-10C 
AN919-6C 
MS28778-4 

869A-6BT 
9020473 
AN615-6C 
MS28778-6 

869A-12BT 
AN83T-12C 
RD114-1003-1012 
MS28777-12 
MS26778-12 
R8800CC-12-0220 

869A-16BT 
9020467 
AN815~16C 
MS28778-16 

B869A-6BT 
9020465 
AN815-6C 
MS828778-6 

BB9A~-24TT 
9020464 
MS28778~24 

1486-SSP 


9070466 
9020524 
1486-SSP 


9020524 

9020465 
NAS679C5 
L.D153-5001-0005 
NAS1005-20A 
RD153-5001-0005 
9014798 
AS117-1-80 
RD114-1003~-1016 
890073 
MS28778-16 
MS28777-16 
9021308 


R~3806-5 Section I 
Paragraphs 2-63 tu 2-64 
Index Part 
Description No. No, Description 


Accumulator (F-1) 
Connector (F-3) 
Nut (F-3) 

Packing (F-3) 

Nut (F=3) 

Washer (F-3) 
Strap (F-3) 

Tube (M-3) 
Adapter (F-3) 
Packing (F-3) 
Coupling Nut (F-3) 
Reducer (F-9) 
Packing (F-3) 
Check Valve (F-3) 
Tube (M~3) 

Union (F~3) 
Packing (F-3) 
Check Valve (F-3) 
Elbow (F~-3) 

Nut (F-9) 

Ring (F-3) 
Packing (F-3) 
Hose (F-3) 

Check Valve (F-3) 
Tube (M-3) 

Union (F-3) 
Packing (F-3) 
Check Valve (F-3) 
Tube (M=3) 

Unton (F+3) 
Packing (F-3) 
Check Valve (F-3) 
Tube (M-3) 
Packing (F-3) 
Sample Tap 

Valve (F-3) 

Tube (M-3) 

Tube (M-3) 
Sample Tap 

Valve (F-3) 

Tube (M-3) 

Tube (M-3) 

Nut (F-3) 

Washer (F-3) 
Bolt (F-3) 


‘Washer (F-3) 


Pipe (F-2) 

Ring Seal (F-3) 

Nut (F-3) 

Flange Adapter (F-+3) 
Packing (F-3) 

Ring (F-3) 

Tube (M-3) 


20) MS28778-4 Packing (F-3) 


21) MS20622-6C Elbow (F-3) 

2 9021309 Tube (M-3) 
23° AN919-6C Reducer (F-3) 
24 9020467 Tube (M-3) 
25 AN815-16C Union (F-3) 
26 = AN892~-16C Union (F-3) 


2?) RV061503AX482 


28 HT36GT~-1 
29 HP239T-16BB 


Pilot-Operated 
Valve (F~1) 
Shutoff Valve (F~1) 
Chechs Valve (F~-1) 


Figure 2-23. Disassembly of Hydraulic 


Pumping Unit G2026 (Sheet 2 of 2) 


2-63, INSTALLING CHECK VALVES (2, 5}. 


a. Lubricate packing with FS1261 grease = fj 
(Dow Corning Corp); lubricate male threads of 
{ittings with sealing compound RBO14N-005 
(Rocketdyne). 


NOTE 
Check valve muet be installed with 
flow away from manifold. 
b. Tocque the following, as indicated: 
(1) Union; 100-150 inch-pounds. 
(2) Check valve; 100-150 inch-pounds. 


(3) Tube; 130-180 inch-pounds (check 
valve end); 270-345 inch-pounds (opposite end). 


2-64, INSTALLING CHECK VALVE (3). 


a. Lubricate packings with f81281 grease 4 
(Dow Corning Corp); lubricate male threads of 
fittings with sealing compound RB0140-005 
(Rocketdyne). : 


NOTE 


Check valve must be installed with 
flow toward manifold. 


b. Torque the following, as indicated: 
(1) Check valve; 420-600 inch-pounds. 
(2) Elbow; 420-600 inch-pounds. 

(3) Nut; 450-650 inch-pounds. 
(4) Hose; 660-800 inch-pounds, 
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2-65. INSTALLING CHECK VALVE (4), c. Remove remaining parts as required. 
8 a, Lubricate packings with FS1201 grease 2-70. INSTALLING PILOT-OPERATED 
(Dow Corning Corp); lubricate male threads of VALVE (27). 
fittings with sealing compound RBO140-005 
(Rocketdyne), a. Lubricate packings with F$1281 grease 
NOTE (Dow Corning Corp); lubricate male threads of 
fittings with sealing compound RBO140-005 
Check valve must be installed with (Rocketdyne). 


flow toward manifold. b. If union (26) was removed from filter, 


b. Torque the following, as indicated: install with packing (17) and ring (18) Torque 
union to 600-800 inch-pounds. 
(1) Check valve; 600-840 inch-pounds. 
c. Install nut (15), ring (18), and packing 
(2) Union; 600-840 inch-pounds, (17) on union (26), 
(3) Tube; 900 to 1,100 inch-pounds. d. Install pilot-operated valve by rotating 
2-66. INSTALLING CHECK VALVE (6). it onto union (26). 


2, Install nut (16), ring (18), and packing 
(17) on flange adapter (16) and install flange 
adapter in valve until pipe (13) alines with both 
flange adapters. Torque nuts (15) to 650-900 


oa. Lubricate packings with FS1281 grease 
(Dow Corning Corp); lubricate male threads of 
fittings with sealing compound RBO140-095 


(Rocketdyne). inch-pounda. 
NOTE 
f. Install ring seals (14) and pipe (13) and 
Check valve must be tustalled with secure, Torque huts (9) not to exceed 275 
flow toward manifold, inch-pounds. 
b. Torque the following, as indicated: g. Turque the following, as indicated: 
(1) Check valve; 840 to 1,080 inch-pounds. (1) Elbow (21); 225-275 inch-pounds. 
(2) ‘Tube; 1,550 to 1, 850 inch -pounds. (2) Tube (19); 270-3.45 inch-pounds. 
2-67, INSTALLING HIGH-PRESSURE SAMPLE (3) Reducer (23); 225-275 inch-pounda. 
TAP VALVE (7). (4) Tube (22); 135-185 inch-poundg. 
a. Lubricate male threads of fittings with (5) Union (25); 600-840 inch-pounds. 


sealing compound RB0140-005 (Rocketdyne). 


(6) ‘Cube (24); 1, 200-1, 400 inch-pounds. 
b. Torque coupling nuts of tubings to 270- 


345 inch-pounds. 2-71. INSTALLING SHUTOFF VALVE (28). 
2-68. INSTALLING LOW- PRESSURE SAMPLE a. Lubricate packings with FS1281 grease & 
TAP VALVE (8), (Dow Corning Corp); lubricate male threads of 

a, Lubricate male threads of fittings with tidings wil sealing’ cersroand RBOLAG- 0s 
sealing compound RB0140-005 (Rocketdyne). , tne 

b. Torque coupling nuts of tubings at tap 
valve to 270-345 inch-pounds, During assembly, nuts (15) shall not 

be torqued until alinemen’ with pipe 
ec. Torque coupling nut of tubing at check (13) ia obtained. 


valve to 130-180 inch-pounds, 


2-69. REMOVING PILOT-OPERATED 
VALVE (27). 


a. Remove pipe (13) and tubes (19, 22, 24), 


b. Loosen nut (15) and rotate pilot-operated 
valve from union (26). 


b. Torque the following, as indicated: 
(1) Unton (26); 600-840 inch-pounds. 
(2) Nut (15); 650-900 inch-pounds. 
Nut (9); 275 inch-pounds, maximum. 
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2-72. INSTALLING CHECK VALVE (29). 


§ a. Lubricate packings with F81281 grease 
(Dow Corning Corp); lubricate male threads of equirements 
fittings with sealing compound RB0140~-005 1. Calibration-check. 
(Rocketdyne). 

b. Install check valve with flow arrow point~ 2. Pumping unit exterior 
ing downward and torque the foll., ying, as indi- and interior for dirt, plac~- 
cated: ard illegibility and tire 

(1) Union (25); 600-840 inch-pounds. inflation. 
(2) Check valve (29); 600-840 inch-pounds. 3, Gages for broken 


c, Complete installation as outlined for shut- 
off valve in paragraph 2-71, scrows. 


2-73. CLEANING. 


4. Valves for cracked or 
2-74. Clean the hydraulic pumping unit for hy- broken control knobs and 


draulic service; clean the accumulator bleed loose or missing retaining 

valve, shutoff valve, and tubing for pneamatic screws and locknuts. 

service. (Refer to section & for cleaning, 

handling, and packaging parts. } 5. Flexible lines for 
kinks, twists, and deterio- 


2-75, SERVICING ration. 


2-76, Servicing of the hydraulic pumping unit 
consists of lubricating the chassis, pump motor 
bearings, and pump=to-motor shaft coupling 


6. Tu 


pump inlet filter element must be replaced 
whenever the pump inlet pressure gage indi- 
cates a vacuum of 6 inches of mercury or 
greater. Access to the filter is gained by re- 
moving a cover plate from the top of the reser- 
voir. The filter is removed by pressing the 
handle down and rotating it one-quarter turn. 
The high-pressure filter elements must be 
ultrasonicaily cleaned, or replaced, as re- 
quired, every 80 hours of operation or whenthe 
service filter elements light comes on, which- 
ever occurs f*''st, 


ination, 


9. Sw 
breaker 
and imp 


10. Po 


2-77. INSPECTION. damaged or corraded 
receptacle and/or plug, 


2-78, The inspections establish what is to be and cut, 


inspected, the conditions to be sought and cor deteriorated outer cover. 


rected, and the frequency of inspections. In- 
spection requirements are classified as visual Figur 
and perjodic. Their scope should be increased 
or decreased to suit varying conditions. All in- 
spection requirements cannot be accurately 
predicted since they are directly affected by 
local operations. Visual inspections are con- 
ducted prior to operation of the unit. Periodic 
inspections are conducted at specified periods. 
These inspections consist of two periodics; the 
lst periodic to be accomplished at 30 calendar 
days, and the 2nd periodic at 180 calendar days. 
See figure 2-24 for inspection requirements 

for accumulator unit. 


glass, cracked frames, and 
loose or missing faceplate 


dents, cracked sleeves, 
annually with gear yrease (MIL-G-23827). The and loose coupling nuts. 


7 Filters for contam- 


8 Indicator lights for 
broken covers and broken 
or missing bulbs. 
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Inspection 


bing for scratches, 


itches and circuit 
s for looseness 
roper operation. 


wer cable for 


turn, chafed, or 


e 2-24. Inspection Requirements for 


Hydraulic Pumping Unit G2025 
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Fieure 2-25. Hydraulic Pumping Unit G2025 Electrical Schematic 
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Figure 2-26. Hydraulic Pumping Unit G2025 Wiring Diagram 
All data on pages 2-27 through 2-40 deleted. 
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SECTION III 


HYDRAULIC PUMPING UNIT G2026 


J-1. SCOPE. This section contains descrip- 
tion and leading particulars, theory of operation, 
maintenance, and inspection for Hydraulic Pump-~ 
ing Unit G2026, The hydraulic pumping unit, 
used in conjunction with the accumulator unit 
{section IV) provides the high-pressure hydrau- 
lic fluid required (or performing engine pre- 
firing function-tests and the momentary high- 
flow demand of hydraulic flufd required during 
the engine start sequence. 


3-2, DESCRIPTION AND LEADING 
PARTICULARS. 


3-3. The hydraulic pumping unit (figure 3-1) 
ig a stationary, skid-mounted, electrical - 


HIGH-PRESSURE 
FILTER - 


anh an 


OUTLET 


WASTE OUTLET 


ELECTHICAL 
RECEPTACLE 


PUMP INLET 
PRESSURE SWITCH 


LOW-PRESSURE 
MANIFOLD - 


powered unit containing a variabie-delivery 
hydraulic pump, a water Separator, a filter, 

an electrical junction box, a wage panel, and an 
explosionproof electrical system. The pumping 
unit may be started or stopped either locally or 
remotely. Several pumping units may be com- 
bined to meet Now requirements ranging from 
33 gpm for a single unit te 165 gpm for 5 units 
when manifolded in parallel. An external 
source of low-pressure fluid must be supplied 
to the inlets of the pumpiug units. The pres- 
surizing of the inlet fluid is required to prevent 
pump cavitation under high-flow demand. The 
pumping unit may be lifted with a sling or a 
forklift truck. See figure 3-2 for leading par- 
ticulars for pumping unit. 
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Figure 3-1. Hydraulic Pumping Unit G2026 
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ee Pee ee On ety 


Lengtli 89 wiehes 
Width 43 inches 
Height bf iw hes 


Gross Weight 3, 460 pounds 


Electrical 
Require vents 


440-yac, 60-cps, 3-phase, 
Fucnmnpaere power 
Fluid 
Requirements 


RP~1 fuel (MIL-~R-25576) 
end Rd-l fuel (MIL-F- 
25958), as required, 
Pump Operating 1,176 rpm 
Speed 


Flowrate at Full 
Stroke 


33 gpm ut +t, 900 psig 


Pump Inlet 5 psig, mburium 


Pressure 
Pump Case 110 psig, maximum 
Pressure 
Figure d-2. Leaung Pirficalars for 
Hydeautic Pumping Uait Gor 
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3-4. HYDRAULIC PUMP. The hydraulic pump 
(fyure 3-3) is 2n adjustable, pressure-com- 
pensated, vositive-displacement, axial piston 
pump. The pump has a variable volume, pres- 
sure, and piston stroke. The pump is driven 
by en explosionprooi electric motor at a speed 
of 1,170 rpm. The pump fluid output is rated 
at 33 gpm at 2, 200 psig and 24 gpm at 3, 000 
psig. Rotational power (supplied by the electric 
motor), applied to the pump shaft, rotates the 
pump cylinder barrel. The pistons confined in 
the cylinder barre] travel ina circular pattern 
and are spring-loaded against the inclined cam 
plate. itotation of the barrel causes axial re- 
ciprocation of th. pistons. As the cylinder 
barrel rotates, the pistons following the cam 
plate away from the port plate draw fiuid from 
the inlet port, and those following the cam plate 
toward tie pert plate force fluid out the outlet 
port. Quantity of fluid delivered is directly 
proportional to the angle of the cam plate. The 
cam plate is attached to a movable hanger that 
controls the angle of the cam plate. Movement 
of the hanger is controlled by the pressure- 
compensator control, Maximum movement of 
the hanger is controlled by adjustable minimum 


i ere 


~C¥YLINOER 
BARREL REARING 


~ CYLINDER BARRE! 


PUMPING PISTON 


7 SHAFT 
BEARINGS 


aHAFT * 


10-9O15B34-C-1 


Figure 3-3. Hydraulic Vump 
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and maximum volume control stops. The pres- 
sure-compensator control automatically regu- 
lates the volume of fluid delivered by changing 
the length of the piston stroke and by varying 
the angle of the cam plate. Stroke change is 
controlled by system pressure in such a manner 
that when the pump operates at a pressure less 
than maximuin setting of the compensator con- 
trol, full fluid volume is delivered. When com- 
pensator control pressure is reached, fluid 
volume is automatically reduced to the amount 
of floy required to maintain this pressure. The 
pressure at which these changes take place is 
adjusted by the knurled knob on the compensator 
control. 


3-5. FILTER-SEPARATOR. The filter-sepa- 
rator (figure 3-4) is a stainless-steel unit in- 
stalled in the pumping unit suction line. it 
incorporates four fiitering elements of fiber 
glass, a liquid-level gage, air-bleed valve, and 
an autumatic sump drain. The filter-scparator 
elernents provide filtration te 10 microns, 
nominal. Water rerroval is 99 percent for 1 
percent-by-volume water content in RP~1 fuel. 


3-6. HIGH-PRESSURE FILTER. The high- 
pressure filter is installed in the high-pressre 
fluid line. The filter has a 5-micron, nominal, 
pleated stainless-steel, mash-type element. A 
differential pressure device indicates when the 
filter element should be replaced. 


3-7. ELECTRICAL JUNCTION BOX. The 
elects ical junction box (figure 3-5) is located on 
the front of the pumping unit. It is explosion- 
proof, and contains circuit breakers, switches, 
hourmeter, and indicator lights for controlling 
and monitoring pumping unit operation. See 
figure 3-12, located at end of section, for 
electrical schematic. 


3-8. GAGE PANEL. The gage panei (figure 
3-6) ia Incated on the front of the pumping unit 
and contains a combination filter-separator 
inlet pressure and pump inlet pressure gare. 
Kither indication is obtaivable with the use of 
a selector valve, and a pump outlet pressure 


gage. 


3-9. HIGH-PRESSURE MANIFOLD. ‘The high- 
pressure manifold (figure 3-7) is located on the 
front of the pumping unit under the gage panel. 
The manifold contains an adjustable high-pres- 
sure relief valve, RP-i shutoff valve, RP-1 
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— COUPLING 
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WATER DRAIN 


WATER-LEVEL 
GAGE 


Figure 3-4, Filter-Separator 


bleed valve, gage shutoff valve, and a hign- 
pressure check valve. The manifold controls 
the high-pressure RP-1 output. 


4-10. LOW-PRESSURE MANIFOLD. The low- 
pressure manifold (figure 3-8) is located on the 
front of the pumping unit in the lower left-hand 
corner. The manifold contains two check valves, 
a shutoff valve, anda relief valve. The mani- 
fold provides a means for automatic or manual 
drain of the filter separator. 
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Figure 3-5. Electrical Junction Box 
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Figure 3-8. Low-Pressure Manifold 


3-11, THEORY OF OPERATION 


3-12, ELECTRICAL SYSTEM. 

§ 3-13. The pumping unit electrical system is 
divided into three different circuits. The motor 
circuit is a 440-vac, 60-cycle, 3-phase system} 
the local control and monitor circuit is a 110- 
vac system; and the remote-control circuit is 

a 28-vde system. 


3-14. MOTOR CONTROL CIRCUIT. When 
facility 440-yvac power is turned on, the motor 
control circuit receives power through electri- 
cal plug Pl and the facility-power-on light on 
the pumping unit comes on. The circuit is pro- 
tected by a 125-amp circuit breaker. Closing 
the circuit breaker energizes the unit power on 
lights and the phase cuntrol reiay and applies 
440-vac .o the primary windings of the 440-110 
vac step-down transformer and to the open 
contracts of the motor starter relay. When the 
motor starter relay is energized by the control 
circuit, the punp motor will operate. 
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3-15. LOCAL CONTROL AND MONITOR 
CIRCUIT. The local control and monitor cir- 
cuit receives power from the secondary wind- 
ings of the 440-110 vac step-down transformer. 
The circuit is protected by a 5-amp circuit 
breaker. Closing the circuit breaker applies 
110-vac to the control-power-on light and tu 
the open contacts of the bypass valve switch, 
phase control switch, differential pressure 
switch, master control relay, hourmeter, inlet 
pressure switch, and motor starter relay. If 
the facility 440-vaec phasing is incorrect, the 
phase-reversed light will illuminate and start 
circuit will not be completed. If phasing is 
correct, 110-vac is routed to the open contacts 
of the pump start switch and motor starter 
relay. For local control only, the remote- 
control stop circuit is bypassed by a jumper 
plug installed on electrical receptacle J2. The 
pump motor is started by momentarily pressing 
the pump start switch. Lock-in of the motor 
starter relay will permit motor operation until 
either the pump stop switch is momentarily 
pressed, the pump motor overloads and actuates 
the thermal temperature device, or the fluid 
supply pressure drops below 5 psi at the pumn 
inlet, which causes the inlet pressure switch to 
actuate and open the starter holding circuit. 
When the fluid pressure-drop across the filter 
exceeds a specified amount, the differential 
pressure switch will actuate closed and the 
service filter elements light will illuminate. 


3-16. REMOTE-CONTROL CIRCUIT. The 
remote-control circuit receives power from a 
facility source through electrical receptacle J2., 
The circuit provides for remote start and stop 
control of the pump motor and also monitors 
when the pump is on. 


3-17, HYDRAULIC SYSTEM. 


3-18. Hydraulic fluid, pressurized to approxi- 
mately 30 psig from an external source, enters 
the low-pressure inlet and flows through the 
filter-separator to the pump inlet. Filter - 
separator inlet and pump inlet pressures are 
monifored on the inlet pressure gage by a 
sclector valve. From the pump outlet. the fluid 
passes through the high-pressure filter and into 
the high-pressure manifold assembly, where it 
is routed through the gage shutoff valve to the 
pump outlet pressure gage. and through the 
RP-1 shutoff valve and high-pressure check 
valve to the high-pressure outlet. Fluid which 
is bypassed in the system is directed to the low- 
pressure return system. See ftgure 3-9 for 
hydraulte schematic. 
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Figure 3-9. Hydraulic Pumping Unit G2026 Hydraulic Schematic 
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3-19. MAINTENANCE. 


3-20, Maintenance for the hydraulic pumping: 
unit consists of checkout, removal and installa- 
tion, cleaning, and servicing. These proce- 
dures are performed tu make sure that the 
hydraulic pumping unit is in an operable condi- 
tion. A wiring diagram (figure 3-13), locatect 
at end of section, is provided as an aid in the 
repair or replacement of wiring. 

3-21. CHECKOUT 

3-22. PREPARATION FOR CHECKOUT. Pre- 
pare the hydraulic pumping unit for checkout 

as follows: 


a. Position hydraulic pumping unit adjacent 
to a hydraulic system, capable of supplying 60 
gallons of RP~1 fuel (MIL-R-25576) and deliver- 
ing 30 gpm of test fluid at 20 psig. 


b. Connect hose $015912 to HIGH PRESSURE 
RP-1 OUTLET and the other end of hose toa 
system loading valve (output returning to hy- 
draulic system reservoir and diffuser), 


c. Connect hose 9015914 to LOW PRESSURE 
RP-1 RETURN and the other end of hose to hy-~ 
draulic system reservoir return connection. 


d. Connect hose 9015913 to inlet port on 
filter-separator and other end of hose to hy- 
draulic system supply connection, 


e. Connect hose 9U15915 to WASTE OUTLET 
and place other end of hose in a fuel container. 


f. Remove filter elements from high-pres- 
sure filter and replace housing. 


g. Remove cap from tee on top of pump case 
and {il case with RP-1 fuel (MIL.-R-25576). 
Reinstall cap and attach a tag marked PUMP 
CASE FILLED to tee. 
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h. . Connect a shutoff valve to the lower tee on 
front of filter-separator and connect a 0-15 psig 
test gage, with an accuracy of 1/2 of one percent 
full scale, to shutoff valve. Close shutoff valve. 


3-23. LOW-PRESSURE LEAK-TEST AND 
PUMP CASE RELIEF VALVE TEST. 


a. Connect a low-pressure gaseous nitrogen 
source, capable of regulating and monitoring 
0-100 psig, to the upper tee on front of filter- 
separator. 


b. Increase gaseous nitrogen pressure to 
50 psig. 


c. Using leak-test compound (MIL-L-25567), 
leak-test all fittings, seals, and connections of 
filter-separator, inlet pressure gage, filter- 
separator drain valve, low-pressure manifold, 
and pump inlet, case, and case drain. No leak-~ 
age is allovable. 


d. Remove leak-test compound with a clean, 
dry cloth, 


e. Increase gaseous nitrogen pressure to 
60 28 psig. Flow of fluid, or an audible hiss, 
must be evident al open end of hose connected 
to WASTE OUTLET. 


NOTE 


Due to close tolerances in the pump, 
it may be necessary to rotale pump 
several revolutions to allow pres- 
sure buildup at relief valve. 


f. Decrease gaseous nitrogen source to zera 
and disconnect it from filter-separatos. Rein- 
stall cap on tee. 


3-24, ELECTRICAL TEST. 
a. Check that jumper plug P2 is installed on 


receptacle J2, located on aft side of electrical 
junction box. 
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b. Check that all switches and circuit 
breakers are in off position. 


ec. Connect cable 9015866 to facility power 
source of 440-vac, 60-cycle, 3-phase, at 70 
amperes (mating receptacle EPC 41642). 


WARNING 


Make sure that facility power is 
turned off before connecting or dis- 
connecting cable, since arcing be- 
tween connectors will result in in- 
jury to personnel and damage to 
equipment. 


d. Turn facility power on. FACILITY 
POWER ON PHASE A and FACILITY POWER 
ON PHASE B lights come on. 


€. Move UNIT CIRCUIT BREAKER to ON. 
UNIT POWER ON PHASE B and UNIT POWER 
ON PHASE C lights come on. 


f. If results of step e are not obtained and 
the PHASE REVERSED light is on, move UNIT 
CIRCUIT BREAKER and facility power to off 
position, and reverse any 2 of the 3-phase 
wires in the power plug. Do not change position 
of neutral or ground wire. Repeat stepsd and e. 


g. Move CONTROL POWER CIRCUIT 
BREAKER to ON. CONTROL POWER ON light 
comes on. : 


-h. While an observer checks direction of 
motor rotation, preas the PUMP START switch 
and immediately press PUMP STOP switch. 
Rotation of motor must be in same direction as 
the arrow on pump case. 


i. If rotation of motor is incorrect, reverse 
any 2 of the 3-phase wires at the motor con- 
nection box. Do not change position of neutral 
or ground wire. Repeat step h. 


j. Actuate differential pressure \ icroswitch 
above high-pressure filter. SERVIC: FILTER 
ELEMENTS light comes on. 


k. Move CONTROL POWER CIRCUIT 
BREAKER, UNIT CIRCUIT BREAKER, and 
facllity power awitch to off position. 
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3-25. HIGH-PRESSURE LEAK-TEST AND 
HIGH-PRESSURE RELIEF VALVE AND COM- 
PENSATOR ADJUSTMENT. 


a. Move facility power switch, UNIT CIR- 
CUIT BREAKER, and CONTROL POWER CIR- 
CUIT BREAKER to on position. 


b. Adjust system loading valve to fully open 
and adjust HIGH PRESSURE RELIEF VALVE 
counterclockwise to minimum setting. Adjust 
pump PRESSURE COMPENSATOR counterclock- 
wise to minimum vetting. 


c. Adjust pump volume control until VOLUME 
INDICATOR indicates 1/2 volume. 


d. Open RP-1 SHUTOFF VALVE and GAGE 
SHUTOFF VALVE and close RP-1 BLEED 
VALVE. 


e. Apply hydraulic system supply to inlet 
port on filter-separator. 


f. Open filter-senarator bleed valve until 
fluid appears; then close valve. 


g- Turn BYPASS VALVE switch to OPEN. 
BYPASS VALVE OPEN light comes on, 


h. Press PUMP START switch. PUMP ON 
light comes on. Move BYPASS VALVE switch 
to CLOSE. BYPASS VALVE OPEN light goesoff. 


i. With pump operating, adjust HIGH PRES- 
SURE RELIEF VALVE clockwise 2 complete 
turns and pump PRESSURE COMPENSATOR one 
complete turn, after initial spring contact. 


j. After one minute of operation, check for 
fluid flow, at reservoir, from HIGH PRESSURE 
RP~-1 OUTLET. 


k. Operate pumping unit for 5 minutes; then 
proceed with step 1. 


1, Adjust pump volume control until VOLUME 
INDICATOR indicates 1/3 volume. 


ra. Adjust HIGH PRESSURE RELIEF VALVE 
and pump PRESSURE COMPENSATOR until ad- 
justing screws bottom (maximum setting). 


n. Adjust system loading valve until PUMP 
OUTLET PRESSURE gage indicates 500 psi. 
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o. Check al} fittings, seals, and connections 
of entire system for fluid leaks. No leakage is 
allowable. 


p. Repeat step o with system loading valve 
adjusted at 1,000, 2,000, and 3, 000 psig. 


q. Adjust system loading valve until PUMP 
OUTLET PRESSURE gage indicates 3, 500 psi. 


r, Adjust HIGH PRESSURE RELIEF VALVE 
until PUA.P OUTLET PRESSURE gage indicates 
3, 300 psi. 


s. Adjust pump PRESSURE COMPENSATOR 
until PUMP OUTLET PRESSURE gage indicates 
3, 000 psi. 


t. Adjust system loading valve to fully open 
(minimum pressure settins). 


u. Repeat step c and press PUMP STOP 
switch. PUMP on light goes off. 


v. Move CONTROL POWER CIRCUIT 
BREAKER, UNIT CIRCUIT BREAKER, and 
facility switch to off position. 


3-26. REMOVAL AND INSTALLATION, 


3-27. Disassemble the hydraulic pumping unit, 
as required, to accomplish necessary repair 
or replacement. (See figure 3-10 for index and 
part numbers. ) 


3-28. CLEANING, 
3-29. Clean hydraulic pumping unit for hydrau- 


lic service. Refer to section [for cleaning, 
handling, and packaging parts. 
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3-30. SERVICING. 
3-31 Periodic servicing is required as follows: 


a. The high-pressure filter elements must be 
ultrasonically cleaned every 80 hours of opera- 
tion, or whenever the SERVICE FILTER 
ELEMENTS light comes on. 


b. Pump motor shaft coupling. Remove 
coupling cover and repack chain with gear 
grease (MIL-G-23827), every 360 days. | 


c. Pump motor bearings. Remove grease 
ejector pipe plugs from motor end bells, Inject 
new grease (MIL-G-23827) under pressure until J 
all old grease is forced out of bearing through 
grease drain. Run motor for approximately 5 
minutes to remove excess grease. Replace 
grease ejectors. 


d. Filter-separator must be drained whenever 
water appears in the sight gage. 


e. Replace filter-separator filter elements 
whenever pressure differential of 10-12 psi 
between FILTER INLET and PUMP INLET 
occurs at a flowrate of 33 gpm. 


3-32. INSPECTION, 


3-33. The inspections establish what is to be 
inspected, conditions to be sought and corrected, 
and the frequency of inspections. Inspection 
requirements are classified as visual and peri- 
odic. Their scope should be increased or de- 
creased to suit varying conditions. All inspec- 
tion requirements cannot be accurately predicted 
since they are directly affected by local opera- 
tions. Visual inspections are conducted prior 
to operation of the unit. Periodic iuspections 
are conducted at specified periods. These 
inspections consist of two periodics; the ist 
periodic to be accomplished at 30 calenda: days, 
and the 2nd periodic at 180 calendar days.. See 
figure 3-11 for inspection requirements. 
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Index Index 
No. Part No, Description No. Part No. Descriptlon 
t 9015866 Cable (F-3) 9015849 Tube (M-3) 
2 9015853 Pipe (F-3) 14 =. 9020493 Tube (M-3) 
3 9015825 Panel (F-1) 15 R3800CC12-0250 Hose (F-3) 
4 9015843 Tube (F-3) 16 =9015847 Tube (M-3) 
5 9015842-11 Tube (F-3) 17 = 9015845 Tube (F-3) 
6 9015805-11 Manifold (F-1) 18 9015846 Tube (M-3) 
7 9015867 Cable (F-3) 19 §EX-Q Miscroswitch (F-3) 
8 9015809 Junction Box (F-1) 200 4717 B-5CL-5T Filter (F~1) 
9 R35800CC16-0460 Hoge (F-3) 21 610GE315S Pressure Switch (F-3) 
10 89015844 Tube (F-3) 22 9015807-12 Manifold (F-1) 
11 =9015851 Tube (M-3) 23 XA207014 Motor (F-2) 
12 9020493 Tube (M-3) 


Figure 3-10, Disassembly of Hydraulic Pumping Unit G2026 (Sheet 1 of 2) 
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Index Index 
Description No. Part No. Description 
24 19-9015817 Filter (F-1) 25 9020496 Record Box (F-3) 
18063 Final Barrier {F-3) 26 19-9015864 Pump (F-2) 
1029 Element (F-3) 27 «9015803 Skid (X-1) 
18081 End Cap (F-3) 28 9015912 Hose (F-1) 
STYLE #77-12 Coupling (F-3) 29 9015913 Hose (F-1) 
GRADE "T" Gasket (F-3) 30 §=©9015914 Hose (F~+1) 
AN6290~4 O-Ring (F-3) 31 9016915 Hose (F-1) 


Figure 3-10, Disassembly of Hydraulic Pumping Unit G2026 (Sheet 2 of 2) 


Visual] Periodic Visual! Periodic 


Inspection Requirements 2nd Inspection Requirements }ist | 2nd 

1. Gage calibration- x . Filters for contamina- x 

check, tion. 
2. Pumping unit exterior X . Indicator lights for x Xx 

and interior for dirt, broken covers and 

and placard illegibility. broken or missing bulbs. 
3. Gages for broken glass, . Switches and circuit x 

cracked frames, and breakers for looseness 

loose or missing face- and improper operation. 

nate 2cueye . Power cable for dam- x 
4. Valves for cracked or x aged or corroded recep- 

broken control knobs tacle and/or plug, and 

and loose or missing cut, torn, chafed, or 

retaining screws and deteriorated outer 

tocknuts. cover. , 
5. Flexible lines for kinks, x 

twists, and deterioration 
6. Tubing for scratches, x 


dents, cracked sleeves, 
and loose coupling nuts. 


Figure 3-11. Inspection Requirements for Hydraulic Pumping Unit G2026 
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| Figure 3-13, Hydraulic Pumplug Unit G2026 Wiring Diagram 
& All data on pages 5-15 through 3-20 deleted. 
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% SECTION IV 


ACCUMULATOR UNIT G2027 


4-1, SCOPE. This section contains description 
and leading particulars, theory of operation, 
maintenance, and inspection for Accumulator 
Unit G2027. The accumulator unit is used in 
conjunction with Hydraulic Pumping Unit G2026. 


4-2, DESCRIPTION AND LEADING PARTIC- 
ULARS. 

4-3. The accumulator unit (figure 4-1) consists 
of four steel accumulator tanks, a control panel, 
a manifold, an RP-1 drain and sample valve,an 


SHACKLE 
(TYPICAL 4 PLACER 


CONTROL PANEL 


GNg SUPPLY INLET moos 


PHESSURE SWITCH 
RECEPTACLE 


Figure 4-1, 


outlet connection, and related plumbing. The 
four accumulator tanks are manifolded into a 
Bingle outlet cunnection, and the drain and 
Sample valve is attached to the manifold at the 
lowest point of the unit. The unit may be moved 
with a forklift truck using guides incorporated 
in the base of the unit. Eyes welded to the 
frames are provided for lifting or tledown 
purposes. See figure 4-2 for leading particu- 
larga for the accumulator unit. 


arr LAPTING EYE 
(t PLACKH) 


OUTLET MANIFOLD 


DRAIN AND 
SAMPLF VALYE 


4320237-6 1A 


Accumulator Unit 


Changed 20 July 1967 4-\ 


Section IV 
Paragraphs 4-4 to 4-9 


Length 25 inches 

Width 33 inches 

Height 60 inches 

Gross Weight 800 pounds 

Total Tank 40 gallons 

Capacity 

Total Tank Air 2,080 cubic inches 

Volume 

Tank Operating -40° to +180° F 

Temperature 

GNg Capacity 4,92 cubic feet at 1,000 
palg 

Fluid Pressure 1,500 psig nominal 

Maximum Design 3, 000 psig 


Pressure 


Figure 4-2. Leading Particulars for 
Accumulator Unit 


4-4. ACCUMULATOR TANKS. 


4-5. Each accumulator tank (figure 4-3) con 
sists of a hoindgencousn, seamiecas, high- 
atrength shell, cylindrical in shape and spheri- 
cal on noth ends. This ahell has an opening on 
one end to accommodate a gas valve and an 
opening on the other end to Iinatall the bladder 
and plug and poppet valve assembly. The fully 
enclosed clgar-shaped bladder, made of syn- 
thetic rubber, is molded to a gas valve assem- 
bly. It ig installed in the accumulator by means 
of a lock or jamnut on the upper endof the shell. 
The bottom end of the shell ts sealed hy a plug 
and poppet valve assembly which contains the 
fluid port. The plug and poppet assembly is 
designed to provide safety by making it impos- 
sible to disassemble the accumulator with a 

I gas precharge in the bladder. 


4-6. CONTROL PANEL. 


4-7. The control panel (figure 4-4) contains a 
filter, GNg supply inlet, precharge shutoff 
valve, vent valve, a G to 5,000 psig supply 
pressure gage, 0 to 3,000 psi GN» precharge 
pressure gage, @ relief valve, a pressure reg- 
Vlator, ard a pressure switch and receptacle 

for remoie monitoring of low precharge pressure. 
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GN2 PRECHARGE INLET 


—GN2 PRECHARGE 
AREA 


POPPET VALVE 


POPPET VALVE 
BYRING = =" 


NUSHING ——"" 


FUEL INLET PORT 


A: $19-200-2-1-H-1 


Figure 4-3, Accumulator Tank 
4-8, OUTLET MANIFOLD. 


4-9. The outlet manifold (figure 4-5) directs 
the flow of hydraulic fiuld from the hydraulic 
pumping unit to the Individual accumulator 
tanks. One end of the mantfold body serves ag 
both an inlet and an outlet port. A manually- 
operated needle valve is mounted at the other 
end of the manifold to serve ag a drain and 
sample valve. When the accumulator Ls not in 
use, a plug-type cover is provided for the outlet 
port of the manifold. The mantfold {tself may 
be secured in a stowed position by means of a 
buckle-strap. 
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SUPPLY PRESSURE PAE ~ CHAAGE PRESSURE 


REGULATOR 


AELIFF 
PRESSURE VALVE 
GW, SUPPLY INLET SwiTcH 


GOS1SRT- Et 


Figure 4-4. Accumulator Unit Control Panel 


4-10. THEORY OF OPERATION, 


4-11. The accumulator unit is used to smvoth 


HIGH PRESSURE 2 
ae OUSLY : out hydraulle pump pulsations and to provicle the 


necessary amount of hydraulic fluid required 
during cycling of the engine valves during engine 
checkout or hot-fire tests. (Sve figure $~6 fo. 
the accumulator unit schematic.) Gascous 
nitrogen applied to the GN, supply inlet located 
on the accumulator unit control panel flows 
through a filter to the supply pressure guge and 
to the upstream side of the regulator. Opening 
of the shutoff valve and adjustment of the regu- 
lator applies pressure through a check valve to 
the precharge pressure 0 to 3,000 psi gage and 
= to the bladder pressurizing port of all four 
Ree ' accumulators. The check valve, located down- 
stream of the shutoff valve, prevents hydraulic 
fluid from entering the pneumatic system in the 
event of bladder damage. Hydraulic fluid from 
the hydraulic pumping unit enters the accumu- 
9015860-E-) lator fluid port from the manifold, The fluid 
which enters the accumulator displaces an equal 
Figure 4-5, Accumulator Unit Outlet Manifold volume of nitrogen in the bladder. As more fluid 
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is pumped into the accumulator, the nitrogen in 
the bladder is further compressed so the nitro- 
gen pressure is always equal to the fluid pres- 
sure and the bladder floats in equilibrium. 

Since the fluid is virtually incompressible, the 
nitrogen maintains pressure in the accumulator 
when high flow conditions are required hy the 
engine hydraulic system, and absorbs pulsations 
caused by the hydraulic pumping unit. The 
pressure switch is set to actuate when precharge 
presaure increases to 250-300 psig, and this 
signal may be monitored remotely by connecting 
the switch electrically to 1 monitoring device, 
or to control starter circul.s of the hydraulic 
pump unit. The purpose of the pressure switch 
is to protect the accumulator bladder by pre- 
venting pump Operation with an insufficient 
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pneumatic precharge in the accumulator. The 
relief valve will relicve system pressure and 
prevent damage to the regulator if the precharge 
system pressure exceeds 3, 350 psig. 


4-12. MAINTENANCE. 


4-13. Maintenance requirements and procedures 
outlined in the following paragraphs consist of 
checkout, removal and installation of components, 
Cleaning, and servicing. These procedures are 
performed to make sure tne accunulator unit is 
in operable condition. 


4-14. CHECKOUT. 


4-15, PREPARATION FOR CHECKOUT. 


a. Unbuckle buckle-strap securing outlet 
manifold in stored position. 
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Figure 4-6, 
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Accumulator Unit Schematic 
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b. Connect a hydraulic pumping unit capable 
of providing 10 gpm of RJ-1 fuel (MIL-F-25558) 
at a pressure range of 500 to 3, 000 psig to outlet 
port (union nut 50N-8-BR) of outlet manifold. 
Check that connection is sufficlently supported. 


ec. Connect a facility supply capab'e of pro- 
viding 5 cubic feet of gaseous nitrogen 
(MIL-P-27401) at 1,500 psig to GNy SUPPLY 
INLET on necumulator unit control eoanel, 


d, Connect ground cable from base of unit 
frame to facility ground. 


e, Connect a facility monitoring cable to 
PRESSURE SWITCH connection on bottom of 
unit control panel. 

4-16. LEAK-TEST. 


a, Make sure VENT and SHUT OFF valves 
located on unit control panel are closed. 


b. Turn on facility gaseous nitrogen 
(MIL-P-27401) supply and pressurize unit in 
400-psig increments to 1,5004100 psig. SUP- 
PLY PRESSURE gage on unit control panel will 
indicate facility pressure. At each pressure 
increment, leak-test all accumulator fittings 
and connections fron) GN, SUPPI Y INLET to 
SHUT OFF valve. No le dkage is allowable. 


c. Turn off facility gaseous nitrogen supply 
and vent gaseous nitrogen supply pressure to 
zero, 


d. Open SHUT OFF valve on unit control 
panel, 


e. Turn on facility gaseous nitrogen 
(MIL-P-27401) supply, 


f, Observing PRE-CHARGE PRESSURE gage, 
pressurize unit to 1,600 2100 palg in 300-paig 
increments by adjusting REGULATOR toward 
LOAD position. Check that PRESSURE SWITCH 
actuates between 250-300 psig. Check REGU- 
LATOR for smoothness of operation through lts 
pressure range. At each pressure increment, 
leak-test all accumulator fittings and connec- 
tions. No leakage is allowable. 


g: Close SHUT OFF valve on unit control 
panel. 


h. Observe PRE-CHARGE PRESSURE gage 
for decay in pressure. A decay in pressure 
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would indicate bladder leakage within accumu- 
lator tanks or in plumbing downstream of SHUT 
OFF valve. No pressure decay is allowable. 


i, Observe PRE-CHARGE PRESSURE gaye 
and pressure switca monitor and slowly open 
VENT valve. Check that pressure switch 
actuates at 250 psig or less. Close VENT valve. 


j. Open SHUT OFF valve and again adjust 
REGULATOR toward LOAD until PRE-CHARGE 
PRESSURE gage indicates 1,500 :100 psig. 


k. Start hydraulic pumping unit and pressur- 
ize fluid system of accumulator unit to 500 psig. 
Hold pressure for 3 minutes; then bleed off hy- 
draulic pressure. Observe system pressure on 
PRE-CHARGE PRESSURE gage. 


CAUTION 


Damage to accumulator unit will 
result if fluid system Is pressurized 
prior to GNg precharge. 


NOTE 


With fluid system pressurized, PRE- 
CHARGE PRESSURE gage will indi- 
cate fluid syatem pressure if fluid 
pressure is greater than pre-charge 
pressure, With no fluid pressure 
applied, gage will indicate GN» pre- 
charge pressure. 


1. Repeat step k four times, At conclusion 
of hydraulic cycling, pressurize fluid system to 
3, 000 palg. 


m. Leak~test all fluid system and gaseous 
nitrogen connections and fittings for fluid leak- 
age. No leakage ts allowable. 


n. Stop hydraulic pumping unit and depres- 
surize fluid system. 


o. Turn off facility gaseous nitrogen supply. 


p. Open SHUT OFF and VENT valves on unit 
control panel and adjust REGULATOR toward 
VENT until PRE-CHARGE PRESSURE and SUP- 
PLY PRESSURE gages on unit control panel in- 
dicate zero. 


q. Close SHUT OFF and VENT valves. 


r. Disconnect gaseous nitrogen supply fi um 
GN» SUPPLY INLET on unit. Install protective 
closure, 
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s. Disconnect electrical cable from PRES- 
SURE SWITCH connector. Install protective 
closure. 


t. Disconnect pumping unit from outlet man- 
ifold. Install protective cover. 


u. Place outlet manifold in stored position 
and secure with buckle-strap. 


4-17, REMOVAL AND INSTALLATION. 


4-18. Disassemble the accumulator unit, as 
required, to remove and install components. 
(See figure 4-7 for index and part numbers. ) 
The following steps are only those spectal in- 
structions necessary for ingtalling specific 
accumulator components. 


a. Lubricate accumulator unit tubing, fittings, 
and assemblies for pneumatic service or hy- 
draulic fluid service, as applicable. 


bh. Torque nuts (7, 25) to 50-60 inch-pounds, 
c, Torque bolt (10) to 56-66 inch-pounds. 


d, Torque nuts (28, 32, 35) to 11-17 inch~ 
pounds. 


e. Torque nut (22) to 2-7 inch-pounds above 
locking torque. 


f. Remove valve protector cap and valve core 
from accumulator charging stem before install- 
ing adapter (19), 


4-19, CLEANING. 


4-20. Clean the fluid side of the accumulator 
unit for hydraulic service. The accumulator 
unit parts may be cleaned by the oil scrub and 
solvent method; the solvent flushing method; 
the ultrasonic cleaning method; and ihe method 
for cleaning natural rubber, synthetic rubber, 
Teflon, and other metallic soft goods in mild 
alkaline cleaning solutions. Clean the gaseous 
nitrogen pre-charge side of the accumulator 
for pneumatic service. (Refer to section If for 
cleaning, handling, and packaging parts. ) 


CAUTION 


Do not use the solvent vapor de- 
greasing method for cleaning the 
accumulator unit. 
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4-21. SERVICING. 


4-22. The servicing instructions as they pertain 
to the accumulator unit consist of calibration 
checks only. 


4-23. CALIBRATION. Check the calibration of 
the two accumulator unit contro} panel gages and 
perform the minor calibration adjustments, as 
required, to meet the specified instrument tol- 
erances, The gages have a lahoratory-tested 
accuracy of 0.5 percent over the entire scale 
reading with a field tolerance of 0.7 percent. 
The gages should be checked for calibration 
every 6 months using a test gage with an accu- 
racy of 0.1 percent of full scale. If the gages 
are not within the tolerance specified, remove 
the gages from the panel and assign for lahora~ 
tory calibration. Calibration of the pressure 
switch muat be performed, as required, when- 
ever an out-of-tolerance condition exists as 
determined during checkout procedure 
(paragraph 4-14). 


4-24. INSPECTION. 


4-25. The inspections establish what is to be 
inspected, the conditions to be sought and cor-~ 
rected, and the irequency of the Inspections, 
Inspection requirements are classified as visual 
and periodic. Their scope should be increased 
or decreased to sult varying conditions. All 
inspection requirements cannot be accurately 
predicted since they are directly affected by 
local operations, Visual inspections are con- 
ducted prior to operation of the unit. Pertodic 
inspections are conducted at specified periods. 
These inspections consist cf two periodics: the 
lst pertodic to be accomplished at 30 calendar 
days, and the 2nd periodic at 180 calendar days. 
See figure 4-8 for inspection requirements for 
accumulator unit. 
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Figure 4-7. Disassembly of Accumulator Unit (Sheet 1 of 2) 
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Index 
No Part No. Description 
1 NAS679A3W Nut (F-3) 
2 LD153-0011-0011 Washer (F--3) 
3 NAS43DD3-20 Spacer (F~%) 
4 NAS1003-36A Bolt (F-3) 
5 MS21919-4 Clamp (F-3) 
6 9021304 Tube (M-3) 
7 NAS679C4W Nut (F-3) 
8 LD153-0011-0014 Washer (F-3) 
9  RD153-5001-0004 Washer (F-3) 
10 = NAS1004-3A Bolt (F-3) 
1i 9021287 Control Panel ("-1) 
12 9015926 Tube (M-3) 
13 AN8B33-4C Elbow (F-3) 
14 = AN6289C4 Nut (F-3) 
15 MS28777-4 Ring (F-3) 
16 MS28778-4 Packing (¥-3) 
17 456BX-SS Tee (F-3) 
18 AN824-4C Tee (F-3) 
19 9015900 Adapter (F-3) 
20 AN818-10C Nut (F-3) 
21 MS$28775-012 Packing (F-3) 
22 NAS679C4W Nut (F-3) 
23  LD153-0011-0014 Washer (F-3) 
24 9015881 Shackle (F-3) 
25 NAS679C4W Nut (F-3) 
26 LD153-0011-0014 Washer (F-3) 
27 9015897 Buckle-Strap (F~3) 
28 NAS679C3W Nut (F-3) 
29 ANO9G1-10 Washer (F-3) 
30 AN520C10R8 Screw (F-3) 
31 MS25083-2BB24 Jumper (F-3) 
32 NAS6TIC3W Nut (F-3) 
33 AN520C10R8 Screw (F-~3) 
34 =AN795~-22 Clamp (F-3) 
35 NAS679C3W Nut (F-3) 
36 §=6©ANQ61-10 Washer (F-3) 
37 = AN620C10R8 Screw (F-3) 
38 MS825083-2BB18 Jumper (F-3) 
39 R36805CC16-0184 Howse (F-3) 
40 R35805CC16-0302 Hose (I-3) 
41 AN815-16C Union (F-3) 
42 MS28778-16 Packing (F-3) 
43 9015880-11 Outlet Manifold (F-3) 
44 RD191-2001-2112 Cable (F-3) 
45 28-1-C Sleeve (F-3) 
46 9015898 Cover (F-3) 
47 MS28775-227 Packing (F-3) 
48 5498 Stopper (F-3) 
49 Type 1024 Mfg. Needle Valve (F-1) 
1/4 
50 M820823-16C Elbow (F-3) 
51 A768-218 Bleeder Valve (F-3) 
52 A813-200-2-1 Accumulator Tank 
(F-1) 
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53 967X20.12LG 


54 9015878 Frame (X-1) 


Rubber Extrusion (F-3) 


Figure 4-7. Disassembly of Accumulator Unit 


(Sheet 2 of 2) 


Inspection Requirements 


1. Gage calibration-check. 


2. All protective caps and 
covers improperly in- 
stalled prior to or after 
use. 


3. Unit exterior for any 
possible damage. 


4. Unit exterior for clean- 
press and nameplate secu- 
rity and for flaking paint, 
loose components, loose 
foundation bolts, and tlleg- 
ibility placard, 


5. Fittings and electrical 
connector for cleanness 
and security, and for 
cracks, nicks, wear, or 
damaged threads, and all 
unit wiring for frays and 
burned spots. 


§. ‘Tubing for scratches, 
dents, cracked sleeves, 
loose coupling nuts, and 
{mproper color coding; 
pressure and flow- 
indicating tape for lack of 
security and for {llegibility, 


7. Gages for cracked or 
broken glass, cracked 
frames, and loose or 
missing faceplate screws 


8. GNo system and fluid sys- 
tem for leakage when 
pressurized. 


9. SUPPLY PRESSURE and 
PRE-CHARGE gages for 
expired calibration dates. 

Figure 4-8. Inspection Requirements for 
Accumulator Unit 


All data on pages 4-9 through 4-14 deleted. 
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ENGINE CHECKOUT CONSOLE G3142 
WARNING 


ENGINE CHECKOUT CONSOLE G3142 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


§-1. SCOPE. This section contains descrip- 
tion and leading particulars, theory of operation, 
maintenance instructions, and inspection re- 
quirements for Engine Checkout Console 

G3142, The console is capable of performing 
pneumatic, hydraulic, electrical, and leak- 
and function-tests on the F-1 engine to deter- 
mine the engine's operational condition and is 
instrumented to measure pressure, flow, and 
electrical functions and to record temperatures, 


§-2, DESCRIPTION AND LEADING PARTIC- 
ULARS, 


5-3. ENGINE CHECKOUT CONSOLE. 


5-4, The engine checkout console (figure 5-1) 
is an electrical-pneumatic-hydraulle unit de- 
signed to perform a complete single-engine 
checkout of the F-1 engine. The console con- 
gists of two metal cabinets, referred to as 
Console No, 1 and Console No, 2, with four 
bays each. The cabinets are mounted side- 
by~side on the engine checkout platform with 
Console No. 1 on the left-hand side and Console 
No. 2 0n the right. The console incorporates 
electrical, pneumatic, and hydraulic systems 
which contain controls, indicator lights, electri- 
cal meters, pressure gages, flowmeters and 
indicators, a temperature recorder, and prer- 
sure safety devices, All controls, measuring 
and indicating devices, and panel schematics 
are mounted on the front panels, Plumbingand 
electrical connections and access panels are 
located on the back panels of the console, Con- 
trols and measuring devices are arranged and 
identiffed on the individu~) panels for specific 
engine tests. See figure 5-2 for leading partic- 
ulars, 


5-5, CONSOLE PANELS. The console front 
and back panels are vortical panels approxi- 
mately 25 inches wide, and are attached to the 
console frame with threaded fasteners, The 
majority of the operating controls and meas- 
uring and indicating devices are mounted on the 
front panels. Included on each of the top front 
panels are a panel schematic and two lifting 
bolts and guide handles to facilitate removal 
and installation. Handles ave also included on 


nine of the lower front panels. The back panels 
contain all plumbing and electrical connections 
for facility input, interconnects between con- 
soles, and outlets to the engine, The remaining 
panels on the hack of the console are for access 
to console components, All panel components 
are identified on the panel face and are so ar- 
ranged on the individual panels to perform a 
specific function. Most of the front control 
panels have corresponding outlet panels on the 
back of the console which pertain to the same 
engine components. See figures 5-3 through 5-6, 


5-6, ELECTRICAL SYSTEM. The electrical 
system is an ac-de system used to operate con- 
sole components and supply electrical power to 
the engine during engine checkout, The ac 
electrical system supplies power to operate 
console indicator lights, hydraulic flow indicator 
and transducers, temperature recorder, anda 
five-vde regulated power supply. It also sup- 
plies power to the engine turbopump heaters 
during checkout, The de electrical system sup- 
plies power to operate console indicator lghts, 
relays, pressure switches and engine compo- 
nents. The five-vde clectrical power supply 
provides electrical power to the engine propel- 
lant valve position Incicators and transducers, 
Electrical controls, switches, lights, meters, 
a temperature recorder, and flow indicators 
are located on the front panels. The electrical 
connectors for the facility electrical, inter- 
connects, engine, and instruments are located 
on the back panels. The electrical system also 
includes internal wiring within the console, 
interconnect wiring between Console No, 1 and 
Console No. 2, and interconnect wiring from 
the console to the engine and external recording 
jnstruments. 


5-7, PNEUMATIC SYSTEM. The pneumatic 
system is a high-pressure ayatem which con- 
trols and regulates pressure at the specified 
values and flowrates required for engine check- 
out. The pneumatic system is comprised of 
several individual systems which utilize gase- 
ous nitrogen, helium, LOX-clean air, and 
missile alr as the pressuranta. Also included 
are two additional systems whith supply gaseous 
Freontothe pressurant systems. Freon is used 
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Engine Checkout Console 


Figure 5-1. 
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during engine propellant system leak-tests. 
Components in the pneumatic system include 
regulators, selector valves, shutoff valves, 
solenoid valves, check valves, pressure gages, 
flowmeters, pressure uwitches, pressure 
relief valves, filters, and the necessary 
plumbing. The majority of the pneursstic com- 
ponents which control, regulate, and monitor 
pneumatic functions are located on the front 
panels. The inlet, interconnect, and engine 
plumbing connections are located on the back 
panels. The remaining components inside the 
console consist of check valves, relief valves, 
filters, pressure switches, plumbing, anda 
gaseous nitrogen purge regulator, 


Dimensions and Weight 
Console No. 1 (left-hand side): 


Length 104,45 inches 
Width 11,94 inches 
Height 71.64 inches 
Weight 2, 100 pounds (approximate) 
NOTE 
Console No. 2 (right-hand side) is 
identical. 


Electrical Power Requirements. 


Input: —-120,'208-vac, 3-phase, 4-wire (plus 
a wire to facility ground), 15-ampere. 
28-vde, regulated, 2-wire, 15- 
ampere. 

Output: 208-vac, turbopump heater. 


28-vde, engine components, and 
external recording instruments. 


S-vde, engine components, and 
external recording instruments, 


Pneumatic Pressure Requirements 


Input: 2, 500 to 3,000 psig, gaseous nitrogen 
(MIL-P~27401) (gascous nitrogen, 
LOX-clean air, and missile air sys- 


tema), 


1,000 to 3,000 psig, gaseous helium 
(Bureau of Mines, Grade A). 


50-100 psig, refrigerant, Type 12 
(Federal Specification BB- F-1421), 


Section V 
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Pneumatic Pressure Requirements (continued) 


Output: 0-100 psig, gaseous nitrogen, LOX- 
clean air, misaile air. 


0-100 psig, refrigerant, Type 12 


0-250 psig, LOX-clean air, missile air. 


0-500psig, gasevus nitroge... 


0 to 1,000 psig, gaseous nitrogen, 
gasenug helium, 


0 to 3,000 psig, gaseous nitrogen, 
LOX-clean air, missile air. 


Hydraulic Pressure Requirements 


RJ-1 fuel (MIL- F-25558) with a con- 
trolled pressure range of 30-3, 000 
psig, a delivery volume of 45 gpm at 
2,200 psig, and a reservoir volume 
of 100 gallons minimum, 


1,000 and 3,000 psig, hydraulic fluid. 


Input: 


Output: 


Leading Particulars for Engine 
Checkout Console 


Figure 5-2, 


5-8. HYDRAULIC SYSTEM. The hydraulic 
system 1s a closed high-pressure fluid system 
which controls and regulates hydraulic fluid at 
the specified values and flowrates required for 
engine checkout, Hydraulic componcts consist 
of regulators, selector valves, shutoff valves, 
solenold valves, check valves, pressure gages, 
flowmeters, pressure switches, pressure re- 
lief valves, filters, and plumbing. The majority 
of the hydraulic components which control, 
regulate, and monitor hydraulic functions are 
located on the front panels. Hydraulic connec- 
tlons from facility source, Interconnects between 
consoles, and connections to the engine are 
located on the back panels. Other hydraulic 
components inside the console are check valves, 
back pressure regulators, and turbine-type 
flowmeters, ; 


5-9. THEORY OF OPERATION. 

5-10. The engine checkout console is designed 
to leak- and function-test the F-1 engine to 
determine the engine's operational condition. 

A complete single-engine test 8 accomplished 
with the console by applying electrical power, 
pneumatic gua, and hydraulic fluld to the engine 
under controlled conditions and in a specified 
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sequence, Each of the individual console sys- 
tems is designed to perform a specific engine 
test. Facility electrical, pneumatic, and hy-~ 
dravlic sources are connected to the console 
prior to engine checkout. The engine is then 
connected to the console with electrical cables 
and pneumatic and hydraulic lines. Engine 
checkout is conducted in a predetermined 
manner by operating the console controls to 
perform engine tests. Operation of the engine 
is visually monitored on console gages, meters, 
and lights, Turbopump and hydraulic flow 
temperatures are recorded on the console 
temperature recorder during testing. Checkout 
of the console is performed to verify that it is 
operating properly prior to attempting an engine 
checkout, Console checkout is accomplished 
by applying electrical, pneumatic, and hy- 
draulic power to the console, and then operating 
controls to check operation and condition of 
controls, measuring and indicating devices, 
plumbing, and electrical wiring. Electrical 
Signals that simulate engine operation must 
also be applied to the console during checkout. 
Simulating the engine electrical circuits veri- 
fies proper operation of that portion of the 


console directly related to the engine electrical 


system. 


511. LOOSE EQUIPMENT, 

5-12. Loose eyvipment supplied with the en- 
gine checkout console consists of electrical 
cable assemblies. Cables are used for electri- 
cal connections between console and engine, 
interconnects between Consoles No. | and No. 2, 
and connections between console and recording 
instruments. See figure 5-7 for a list of loose 
equipment. 


5-13. MAINTENANCE, 

5-14. Maintenance of the engine checkout con- 
sole consists of checkout, removing, installing, 
servicing, and shipping and storage. The con- 
sole electrical schematic (figure 5-21) is 
iu*luded to aid in troubleshooting and js at the 
end of this section. A suggested simulator 
circuit appezrs on the schematic, to simulate 
the component signals. See figure 5-8 for test 
equipment and materials used during checkout. 
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Part Numoer Nomenclature Use 


19-90235816 Cable Engine Control 
and Checkout 


Valves 


19-9023817 Cable Engine Hypergol 


Switch 


Engine Thrust 
Pressure Switch 
No. 2 


Engine Instrumen- 
tation 


Engine Oxidizer 
and Fuel Valve 
Potentiometers 


19-9023818 Cable 


19-9023819 Cable 


19-9023820 Cable 


19-9023821 Cable Lneine Oxidizer, 
Fuel, and Gas 
Generator Valve 


Switches 


19~9023822 
19-9026612(4) 


Cable Engine ‘Turbo- 
pump Heater 
Temperature 


Transducer 


19-9023823 Cable Engine Pressure 
Transducer 


(opening) 


19-9023824 Cable Engine Pressure 
Transducer 


(closing) 


19=9023826 Cable Ergine Thrust 
Pressure Switch 


No. 1 


19-9023827 Cable Engine Turbo- 


pump Heaters 


19-9023828 Cable Engine Thrust 
Pressure Switch 


No. 3 


Console 
Interconnect 


19-9024129 Cable 


19-9024130 Cable Console 


Intercunnect 
19-9024131 
19--9024132 Cable 
19-902413% Cat.le Analog Recorder 
fa) Units incorporating MD6 change 


Cab.e Event Recorder 


Event Recorder 


Figure 5-7, List of Loose Equipment 
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Part Number or 
Specification Nomenclature Use 
G3134 Engine Simulator, or equivalent Simulates component signals and 
function, 
Model 630A Multimeter (Triplett), or equivalent Measures resistance and voltage. 
Type 1432-T Decade Resistance Box Steps in Verifies temperature recorder 


Model AW, 20 pens, 
Type-Voltage(24-vdc} 
Model #5-124P4-19 
(shunted for 5-volt 


input) 


MIL-L-25567, or 


equivalent 


MIL~P~27401 
Bureau of Mines, 


Grade A 


MIL~ F-25558 


19-9023816 
19-9023817 
19-9023818 
19-9023820 
19-9023821 
19-9923826 
19-9023827 
19-9023828 
19-9024129 
19-9024130 
19-9024131 
19-9024132 
19-9024133 


19-9026612(a) 


0.01, 0.1, 1, 10, 100 chms (General 
Radio Co) 

Event Recorder (Esterline Angus), 
or equivalent 

Oscillograph Recorder (Consolidated 
Electrodynamics), or equivalent 


Filter (5-micron, 3, 000-psig, 
1/2-inch port), pneumatic service 
(2 required) 

Filter (6-micron, 2,200-psig, 1-inch 
port, 45-gpm), hydraulic service 
Test cage (0-1, 000 pai), hydraulic 
service 

Shutoff valve, 1-inch port, hydraulic 
service (3 required) 

Needle valves (1/2-inct port), hy- 
draulic service (5 required) 


Test gage (0-5 psi) (2 required) 


Leak-Tesat Compound 


Gaseous Nitrogen 
Gaseous Hellum 


RJ-1 Fuel 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 


(a) Units incorporating MD6 change 
Figure 6-8. Test Equipment and Materials 


printout. 


Provides a permanent record of 
events during checkout. 

Provides a linear trace of oxidizer 
and fuel valves position potenti- 
ometers. 


Filters pneumatic inlets to 
console, 


Filters hydraulic inlets to 
console. 

Measures test pressure during 
flow-test. 


Controls test pressures, 


Controls and adjusts hydraulic 
flow. 


Monitors purge preasure totem- 
perature recorder (2A9) and hy- 
dropoise flowrate indicator (2A1). 


Checks plumbing leaks. 


Leak- and function-testa console, 
Leak- and function-testa console. 


Leak~ and function-tests console. 
Electrical interconnect. 
Electrical interconnect. 
Electrical interconnect. 
Electrical interconnect. 
Electrical interconnect, 
Electrical interconneci, 
Electrical interconnect, 
Electrical Interconnect. 
Eleetrical interconnect. 
Electrical interconnect. 
Electrical interconnect, 
Electrical interconnect, 
Electrical interconnect. 
Electrical interface. 
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5-15, CHECKOUT. 


5-16, Checkout of the engine checkout console 
is performed ina covered area, under ambient 
temperature of 65° to 75° F, atmospheric 
pressure of 28-32 inches of mercury, and rela- 
tive humidity of 50 percent or less. All test 
equipment used during checkout must be main- 
tained in the clean condition required for the 
specific syster:. When fittings, components, 
or lines are disconnected, suitable precautions 
must be taken to prevent entry of foreign 
material] into the system. Personne! in the 
immediate teat area must wear safety equip- 
ment and take precautionary measures to pro- 
tect themselves from injury, The tests must 
be performed in the order given and the results 
obtained as specified. During checkout, the 
reference designation numbers (in parentheses), 
which appear on the panel face, are used 
following component nomenclature to identify 
the panels. On those panels not identified with 
reference designation numbers, the panel 
nomenclature (in parentheses) follows the com- 
ponent nomenclature, See figures 5-9 and 
5-10 for recommended engine simulator and 
parts list. 


CAUTION 


Use extreme care while per- 
forming procedures involving 
pressurization of flowmeters, 
especially the low-flow flow- 
meters, since the flowmeter 
can be damaged by flow surges. 


5-17. ELECTRICAL TEST. See figure 5-2 
for electrical power requirements and figure 
5-11 for test-aetup cable diagram. 


a. Check that all switches are in off, center, 
or MANUAL position and pull out CIRCUIT 
BREAKER 15 AMPS (2A9). 


b. Connect cable 19-9024129 to receptacle 
132 (1A9) and 232 (2.410) and connect cable 
19-9024130 to receptacle 135 (1A9) and 2J15 
(2A11). 


c. Using multimeter, check for one ohm or 
less resistance between receptacle 2J13, pin E, 
f2A11) and the following: 


(1} Ground terminal E1 (1A9). 
(2) Ground terminal E1 (2A10). 
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(3} Ground terminal E1 (2A11), 
(4) Face (1Al through 1A9). 
(5) Face (2A1 through 2A12). 


d. Connect facility AC power to receptacle 
2313 (2411), 


2, Connect facility DC power to receptacle 
1J1 (1A9). 


f. Turn facility AC and DC power on, 


g. Move MAIN POWER switch (1A8) to ON; 
the following lights come on: 


(1) MAIN POWER ON, +DC GROUP JED 
(dim), -DC GROUNDED (dim) (1A8), 


(2) MANUAL and GROUND (247). 


NOTE 


If two or more consoles are con- 
nected to a common dc power source, 
an erroneous condition, indicated 
by bright illumination of -DC 
GROUNDED light, occurs when the 
respective console MAIN POWER 
switch is on, To correct this 
erroneous condition, the ground 
circuit is routed through the con- 
tacts of the MAIN POWER switch. 
See figure 5-21, sheet 1, for wir- 
ing information. 


h. Press and hold LIGHT TEST switch (1A8); 
the following Hghts come on: 


a +DC GROUNDED and -DC GROUNDED 
148). 


(2) All lights (1A7). 


i, Release LIGHT TEST switch (1A8); the 
following lights go off: 


(1) +DC GROUNDED and -DC GROUNDED 
(dim) (1A8), 


(2) All lights (1A7), 
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Figure 5-9. Recommended Engine Simulator 


Changed 11 April 1967 5-13 


Section V R-3896-5 
Item Number 
Number Part Number Nomenclature Required 

DS1, DS2 32L-%-304 Lampholder 2 
312-36118 Cover plate 2 
RD332-0003-0051 Lens 1 
RD332--0003-0052 Lens i 
RD338-0001-0004 Filter 2 
DS3, DS4 32-K-6 Lampholder 2 
312-36118 Cover plate 2 
RD332-0003-0072 Lens 1 
RD332-0003-0073 Lens 1 
RD338-0001 -0004 Filter 2 
| DS5 125-408-119b- 442 Light 1 
NE-51 Lamp 1 
$1, 83 RD450-0001--1910 Switch-light 2 
RD332-0006-0013 Lens 1 
RD332-0006-0014 Leng 1 
82 RD450-0001-2010 Switch-light 1 
RD332-0006-0021 Lens 1 
S4 MS25089-3F Switch 1 
Ai20082 Shield 1 
J K1, 2, MS25271D1 Relay 3 
Ri, R2, Model SG1135 Potentiometer 4 
R3, R4 Model SR158 Dial 4 
R5, R6 RH10-1. 1K-1% Resistor 2 
R7 RH-250-200-1% Resistor 1 
J1318 RD414-1910-0070 Connector 1 
J1319 RD414-1010-0074 Connector 1 
J1320 RD414-1010-0058 Connector 1 
J13800 RD414-1010-0026 Connector 1 
313102 RD414-1010-0044 Connector 1 
Ji310% RD414-1010-0043 Connector 1 
J13142 RD414-1010-0010 Connector 1 
J13174 RD414-1010-0012 Connector 1 


cians 


Figure 5-10, 
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Recommended Engine Simulator Parts List 


Manufacturer 


Master Specialties 


Co 


Master Specialties 


Co 


Dialight Cory 
General Elec'ric Co 


Beckman Instrument, 


Inc 


Dale Electronics, Inc 


Dale Electronics, Inc 


R-3996-5 Section V 


ENGINE 


INSOLE 
SIMULA TOR at 2 


18-902383; 


19-9023016 


19-9023817 


10-9035818 


18-9043820 


19-9029827 


C1} 19-902¢e12 


19-9024129 


19-0024190 


FACILITY 
130/208 ¥AC 
39 CYCLE 


19-008 4131 


EVENT 
RECORDER 


19-9024132 


10-9024133 


(J uns incorronarmc MDs CHANGE 


Figure 5-11. Recommended Test-Setup Cable Diagram 


j. Press and hold LIGHT TEST switch (4) NO. 1 CLOSED, NO, 1 OPEN, NO. 2 
(2A7); the following lights come on: CLOSED, and ND. 2 OPEN (2A2). 
(1) HEATER OVER TEMPERATURE and (5) NO. t CLOSED, NO. 1 OPEN, NO. 2 
HEATER TEMP NORMAL (249). CLOSED, and NO. 2 OPEN (246), 
(2) ENGINE, AUTO, and INSTALLED k. Release LIGHT TEST switch (2A7); lights 
A7). in step j go off. 


(3) CLOSED and OPEN (2493). 
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1. Push in CIRCUIT BREAKER 15 AMPS (3) 19-9023826 between receptacles 1J6 
(249); the following Mghts come on: (1A9) and J13142 (simulator), 
(4) 19-9023828 between receptacles 1J7 
iow Wee A and HYD RETURN (19) and J13174 (simulator). 
(5) 19-9023821 between receptacles 2J1 
(2) LOX CLEAN AIR FLOW HIGH and LOW (2A10) and J13103 (simulato.:). 


flowmeters (1A3). (6) 19-9023817 between receptacles 23 
(3) MISSILE AIR FLOW HIGH and LOW (2410) and J1319 (simulator). 
flowmeters (1A3), (7) 19-9023820 between receptacles 2J5 


(2A10) and J13102 (simulator). 


(8) 19-9023827 between receptacles 2J12 


(4) SEQ. OUTLET RETURN flowmeter 
1). (2A11) and J13800 (simulator). 


(5) LOX B.S, LEAKAGE HIGH PRESS and (9) On units incorporating MD6 change, 
LOX B.S. LEAKAGE LOW PRESS flowmeters 19-9026612 to receptacle 2J4. 
(2A1). 


q. Move MAIN POW*E switch (1A8) to ON; 
(6) CLOSING PRESS, RETURN and IMV the following lights come ux: 
RETURN flowmeters (2A5). 
(1) MAIN POWER ON, +DC GROUND (dim), 


(7) HYD. RET. FLOW LOW, FUEL B.S, and -DC GROUNDED (dim) (1A8). 
LKG. LOW, and FUEL B.S. LKG. HIGH flow- 
meters (2A3). (2) NO. 1 NO THRUST, NO. 2 NO THRUST, 


and NO. 3 NO THRUST (1A7), 
(8} HYD. RETURN FLOW flowmeter 
(2A7). (3) THRUST PRESS SWITCHES and NO 
PRESS (simulator). 
m. Press and hold LIGHT TEST switch 


(2A7); AC POWER PHASE A, AC POWER (4) GROUND and MANUAL (247). 
PHASE B, and AC POWER PHASE C lights 
come on. Ignore all other ghts. (5) CLOSED (2A3), 

n. Release LIGHT TEST switch (2A7); (6) NO, 1 CLOSED and NO, 2 CLOSED 
lighta in step m go off, {2A2}. 

o, Puil out CIRCUIT BREAKER 15 AMPS (7) NO. 1 CLOSED and NO. 2 CLOSED 
(2A9) and move MAIN POWER switch (1A8) to (246). 


OFF. All lights on both consoles go off, 
(8) HYPERGOL CARTRIDGE and NOT 
NOTE INSTL (simulator). 


Electrical emergency shutdown may 
be initiated by moving MAIN POWER 
switch (1A8) to the OFF position. 


Shutdown in effect is indicated when . : 
all lights on both consoles go off. ON: Mie spear ee AD) NS 


rT. Push in CIRCUIT BREAKER 15 AMPS 
(2A9); all flowmeter Hghts come on. 


p. Using recommended engine simulator . . _ 
connect interconnecting cables (figure 5~11) as PH a Raed lal shi ceca Co WER 
. i om S} rT 
follows: HEATER TEMP NORMAL lights come on(2A9). 
(1) 19-9023815 between receptacles 1J3 (2) NO, 1 HEATER CURRENT and NO. 2 
{1A9) and J1318 (simulator). HEATER CURRENT meters indicate 1,020.1 


2A9), 
(2) 19-9023818 between receptacles 1J4 ampere'(2A8) 
(1A9) and J1320 (simulator). 
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(3) TURBOPUMP THERMOSTAT, CLOSED, 
TURBCPUMP HEATER #1, and TURBOPUMP 
HEATER. #2 lights come on (simulator). 


t. Press TURBOPUMP THERMOSTAT 
switch-light (simulator); the following events 
occur: 


(1} HEATER TEMP NORMAL light goes 
off and HEATER OVER TEM PERATURE light 
comes on (2A9). 


(2) NO. 1 HEATER CURRENT and NO, 2 
HEATER CURRENT meters indicate zero. 


(3) OPEN light comes on and CLOSED, 
TURBOPUMP HEATER #1, and TURBOPUMP 
HEATER #2 lights go off (simulator). 


u. Press TURBOPUMP THERMOSTAT 
switch-light (simulator) and move HEATER 
POWER switch (2A9) to OFF then to ON; the 
following events occur: 


{1) HEATER OVER TEMPERATURE light 
goes off and HEATER TEMP NORMAL light 
comes on (249). 


(2) NO. 1 HEATER CURRENT and NO, 2 
HEATER CURRENT meters indicate 1,0 +0, 1 
ampere (2A9). 


(3) OPEN light goes off and CLOSED, 
TURBOPUMP HEATER #1, and TURBOPUMP 
HEATER #2 lights come on (simulator). 


v. Move HEATER POWER switch (2A9) to 
OFF; the following events occur: 


(1) AC POWER PHASE A, AC POWER 
PHASE B, AC POWER PHASE C, and HEATER 
TEMP NORMAL lights go off (2A9). 


(2) NO. 1 HEATER CURRENT and NO. 2 
HEATER CURRENT meters indicate zero 
(2A9). 


(3) TURBOPUMP THERMOSTAT, 
CLOSED, TURBOPUMP HEATER #1, and 
TURBOPUMP HEATER #2 lights go off 
(simulator). 


w. Press and hold THRUST PRESS 
SWITCHES switch-light (simulator); the follow- 
ing events occur: 


(1) NO. 1 THRUST OK, NO. 2 THRUST OK, 
and NO. 3 THRUST OK lights come on(1A7), 


Section V 


(2) NO, 1 NO THRUST, NO. 2 NO THRUST, 
and NO. 3 NO THRUST lights go off (1A7). 


(3) NO PRESS light goes off and PRESS OK 
light comes on (simulator), 


x. Release THRUST PRESS SWITCHES 
switch-light (simulator); the following events 
occur: 


(1) NO, 1 NO THRUST, NO. 2 NO THRUST, 
and NO. 3 NO THRUST lights come on (1A7). 


(2) NO. 1 THRUST OK, NO. 2 THRUST 
OK, and NO. 3 THRUST OK lights go off (1A7), 


(3) NO PRESS light comes on and PRESS 
OK ght goes off (simulator). 


y. Move IMV CONTROL switch (247) to 
AUTOMATIC; solenoid valve L2 energizes 
(audibly). 


z. Turn rheostat knob (1A1) fully counter- 
clockwise and move POWER switch (1A1) to ON. 
Voltmeter and ammeter indicate zero. 


aa. Move four-way valve switch (1A1) to 
START and hold. Voltmeter and ammeter 
{1A1) indicate zero. 


ab, Turn rheostat knob (1A1) to INCREASE 
(clockwise) until voltmeter (1A1) indicates 
25 +1 vdc; the following events occur: 


(1) Ammeter indicates 0.80 +0.05 ampere 
(1A1). 


(2) Solenoid valve L1 energizes (audibly). 


(3) AUTO light comes on and MANUAL 
light goes off (2A7), 


(4) OPEN [ight comes on and CLOSED 
light goes off (2A3). 


(6) NO. 1 OPEN and NO. 2 OPEN lights 
come on; NO, 1 CLOSED and NO, 2 CLOSED 
lights go off (2A2). 


(6) NO, 1 OPEN and NO. 2 OPEN lights 
come on; NO. 1 CLOSED and NO. 2 CLOSED 
lights go off (2A6). 


(7) ENGINE CONTROL VALVE OPEN 
light comes on (simulator), 
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ac. Move four-way valve switch (1A1) to 
STOP and hold; the following events occur: 


(1) Voltmeter indicates 25 +1 vde and 
ammeter indicates 0.55 40.05 ampere (1A1). 


(2) Solenoid valve Li deenergizes (audibly). 
(3) MANUAL light on and AUTO light off 


(4) CLOSED light on and OPEN light off 
2A3). 


(5) NO. 1 CLOSED and NO. 2 CLOSED 
lights come on; NO. 1 OPEN and NO. 2 OPEN 
lights go off (2A2). 


(8) NO, 1 CLOSED and NO, 2 CLOSED 
lights come on; NO. 1 OPEN and NO. 2 OPEN 
lights go off (2A6). 


(7) ENGINE CONTROL VALVE CLOSED 
light comes on and ENGINE CONTROL 
VALVE OPEN light goes off (aimulator), 


ad. Move IMV CONTROL switch (2A7) to 
MANUAL; solenoid valve L2 deenergizes 
(audibly). 


ae. Release four-way valve switch (1A1) to 
OFF; the following events occur: 


(1) Voltmeter indicates 26 +1 ydce and 
ammeter indicates zero (141). 


(2) ENGINE CONTROL VALVE CLOSED 
light goes off (simulator). 


af. Move LIGHT SWITCH and AC LINE 
switch (inside iemperature recorder door) to 
ON (2A9); panel light comes on. 


NOTE 


The temperature recorder requires 
a five-minute warmup period before 
proceeding with step ag. 


ag. Move MOTOR switch (temperature re- 
corder) (249) to ON, Chart paper speed moves 
30 inches per hour and channels 2 and 3 print 
ambient temperature. Ignore printout of chan- 
nels 1, 4, 5, and 6, 


ah, Using decade resistance box, connect 
test leads to receptacle 2J4, pin A, and to pins 
B and C (one lead to both pins B and C)(2A10), 
On units incorporating MD6 change, connect 
test leads to plug P106, pin R, and to pins Eand 
D (one lead to both pins E and D) of cable 
19-9026612, 
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ai. Set resistance values on decade re- 
sistance box and verify temperature recorder 


printout of channel 1 as follows: 


(1) 394.82 ohms: O°a1° F 


(2) 441.91 ohms: 560° +1° F 


(3) 488.60 ohms: 100° 41° F 


(4) 534.92 ohma: 150° +1° F 


(5) 680.85 ohms: 200° +2° F 


(6) 626.40 o'ms: 250° +2° F 


(7) 671.56 ohms: 300° 42° F 
aj. Move MOTOR switch (temperature 
recorder) (249) to OFF; chart paper stops. 


ak. Move LIGHT SWITCH and AC LINE 
switch (inside temperature recorder door) to 
OFF (2A8); panel light goes off. 


al. Connect cable 19-9024131 to receptacle 
259 (2A12) and receptacle 3Ji (recorder console). 


am. Connect cable 19-9024132 to receptacle 
2310 (2A12) and receptacle 3J2 (recorder console). 


an. Connect cable 19-9024133 to receptacle 
2J11 (2A12) and receptacle 3.13 (recorder 
console), 


ao. Turn event recorder on; channels 2, 4, 
6, 8, 12, 15, and 16 indicate on condition. 


ap. s.aft guard and move GRD CHECKOUT 
switch (2A7) to ENGINE and hold. ENGINE light 
comes on, GROUND light goes off, and channels 
2, 4, 6, 8, 12, 13, and 14 indicate on condition. 


aq. Release GRD CHECKOUT switch (247) 
and close guard. GROUND light comes on, 
ENGINE light goes off, and channels 2, 4, 6, 8, 
12, 15, and 16 indicate or condition, 


ar. Move IMV CONTROL switch (2A7) to 
AUTOMATIC; solenoid valve L2 energizes 
(audibly) (247), 


ag. Move four-way valve switch (1A1) to 
START and hold; the following events occur: 


(1) Voltmeter indicates 26 +1 vde and 
ammeter indicates 0,80 40.05 ampere (1Al). 
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(2) Solenold valve Li energizes (audibly) 
(2A7). 

(3) AUTO light comes on and MANUAL 
light goes off (2A7). 


(4) OPEN Light comes on and CLOSED 
light goes off (2A3). 


(5) NO. 1 OPEN and NO. 2 OPEN lights 
come on and MO, 1 CLOSED and NO, 2 
CLOSED lights go off (242). 


(83) NO, 1 OPEN and NO. 2 OPEN lights 
come on, and NO, 1 CLOSED and NO. 2 
CLOSED lights go off (2A6). 


(7) ENGINE CONTROL VALVE OPEN 
light comes on {simulator), 


(9) Channels 1, 4, 5, 7, 10, 15, 18, and 
17 indicate on condition. 


at. Move four-way valve switch (1A1) to 
STOP and hold; the following events occur: 


(1) Voltmeter indicates 25 +1 vde and 
ammeter intivates 0.55 +0.05 ampere (1A}), 


{2) Soleswoid valve Li deenergizes 
(audibly) (29-1. 


(3) Mei AY light comes on and AUTO 
light goes of (4%). 


(4) CLOSED light comes on and OPEN 
i'yit oes off (4A3), 


(6 ~% 1 CLOSED and NO, 2 CLOSED 
1 of seo. an, and NO. | OPEN and NO. 2 
red toe go off (242). 


(8} NO. 1 CLOSED and NO, 2 CLOSED 
Nghts come on, and NO. 1 OPEN and NO, 2 
OPEN lights go off (2A6). 


(7) ENGINE CONTROL VALVE CLOSED 
light comes on and ENGINE CONTROL VALVE 
OPEN light goes off (simulator). 


(8) Chantiels 2, 4, 6, 8, 12, 15, 16, and 
18 indicate on condition. 


au. Move four-way valve switch (1A1) to 
OFF; the following events occur: 


(1) Voltmeter indicates 26 21 vde and 
ammeter indicates zero (1A1). 
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(2) ENGINE CONTROL VALVE CLOSED 
light goes off (simulator), 


(3) Channela 2, 4, 6, 8, 12, 15, and 16 
indicate on condition, 


ay. Press REDUNDANT SHUTDOWN VALVE ff 
switch ana hold; the following events occur: 


(1) Voltmeter indi¢ates 26 +1 vee and 
ammeter indicates 0,30 +0.10 ampere (1A), 


(2) Channels, 2, 4, 6, 8, 12, 15, 16, and 
19 indicate on condition. 


aw. Release REDUNDANT SHUTDOWN 
VALVE switch; the following events occur: 


(1) Voltmeter indicates 26 £1 vde and 
ammeter indicates zero ampere (1A1). 


(2) Channels 2, 4, 6, 8, 12, 15, and 16 
indicate on candition. 


ax, Move IMV CONTROL switch (2A7) to 
MANUAL; solenoid valve L2 deenergizes 
(audibly) (2A7). 


ay. Move control switch (243) to CLOSE; 
solenoid valve (2A3) energizes (audibly) and 
channels 2, 4, 6, 8, 11, 12, 15, and 16 indi- 
cate on condition. 


az, Move control switch (2A3) to OFF; 
solenoid valve (2A3) deenergizes (audibly) and 
channels 2, 4, 6, 8, 12, 15, and 16 indicate on 
condition. 


ba. Move control switch (2A3) to OPEN; 
solenoid valve (2A3) energizes (audibly) and 
channels 2, 4, 6, 8, 9, 12, 15, and 16 indicate 
on condition, 


bb. Repeat step ax; turn event recorder off. 

be. Move POWER switch (1Al) to OFF and 
turn rheostat knob fully counterclockwise (JAl1). 
Voltmeter and ammeter indicate zero (1Al1), 


bd. Press HYPERGOL CARTRIDGE svwitch~ 
light (simulator); the following events occur: 


(1) HYPERGOL CARTRIDGE INSTALLE 
light comes on (2A7). . 
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(2) INSTALLED light comes on and NOT 
INSTALLED light goes off (simulator). 


be. Press HYPERGOL CARTRIDGE switch- 
light (simulator); the following events occur: 


(1) HYPERGCL CARTRIDGE INSTALLED 
light goes off (2A7). 


(2) NOT INSTALLED light comes on and 
INSTALLED light goes off (simulator). 


bf. ‘Turn NO. 1 and NO, 2 FUEL VALVE 
POT and NO. 1 and NO. 2 OXIDIZER VALVE 
POT dials (simulator) counterclockwise until 
stop is reached. 


bg. Turn oscillograph recorder on at speed 
of 4 inches per minute. 


bh. Slowly turn NO, 1 FUEL VALVE POT 
dial (simulator) clockwise until stop is reached. 
NO, 1 MFV meter (2A6) indicates 45 +5 micro- 
amperes and channel 1 trace deflection propor- 
tionally Increases, 


bi. Slowly turn NO. 1 FUEL VALVE POT 
dlal (gimulator) counterclockwise until stop t3 
reached. NO. 1 MFV meter (2A6) indicates 
5 +5 microamperes and channel 1 trace de- 
fiection proportionally decreases. 


bj. Slowly turn NO. 2 FUEL VALVE POT 
dial (simulator) clockwise until stop ig reached. 
NO, 2 MFV meter (246) indicates 45 +5 micro- 
amperes and channel 2 trace deflection pro- 
portionally increases. 


bk, Slowly turn NO. 2 FUEL VALVE POT 
dial (simulator) counterclockwise until stop is 
reached, NO. 2 MFV meter (2A86) indicates 
§ +5 microamperes and channel 2 trace de- 
flection proportionally decreases. 


bl. Slowly turn NO. 1 OXIDIZER VALVE 
POT dial (simulator) clockwise until stop is 
reached. NO. 1 MLV meter (2A2) indicates 
45 +5 microamperes and channel 3 trace de- 
flection proportionally increases. 


bm. Slowly turn NO, 1 OXIDIZER VALVE 
POT dial (simulator) counterclockwise until 
stop is reached. NO. 1 MLV meter (2A2) indi- 
cates 5 +5 microamperes and channel 3 trace 
deflection proportionally decreases. 
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bn. Stowly turn NO, 2 OXIDIZER VALVE 
POT dial (simulator) clockwise until stop is 
reached. NO. 2 MLV meter (%A2) indicates 
45 +5 microamperes and channel 4 trace de- 
flection proportionally increases. 


bo. Slowly turn NO. 2 OXIDIZER VALVE 
POT dial (simulator) counterclockwise until 
stop is reached, NO. 2 MLV meter (2A2) indi- 
cates 5 +5 microamperes and channel 4 trace 
deflection proportionally decreages. 


bp. Turn oscillograph off. 


bq. Disconnect plug ¢WP11 from receptacle 
2014 (2412), 


br, Install jumpera on receptacle 2J6, pins 
A and B and pins C and D (2A10), 


bs. Install jumpers on receptacle 238, pins 
A and B and pins C and D (2A10). 


bt. Using multimeter set for 50 vdc, connect 
test leads to receptacle 2J11 pin J (+) and pin 
K(-), then pin L (+) and pin M (-) (2A12). Meter 
indicates 28 +1 yde, 


bu. Remove multimeter test leads and jumpers 
from pins of receptacles 2J6 and 238 (2A10) and 
reconnect plug 2WP11 removed in step bq. 


by. Remove F1 fuse (1A1) and install blown 
fuse in its place; the 5 AMP FUSE BLOWN light 
comes on, 


bw. Replace blown fuse with good fuse; the 
5 AMP FUSE BLOWN light goes out. 


bx. Press HYD RETURN FLOW indicator 
POWER switch-light; the Hight comes on(2A1). 


by. Leave MAIN POWER switch (148) on ana 
CIRCUIT BREAKER 15 AMPS (2A9) pushed in 
for remaining tests. 


5-18. GN, SYSTEM LEAK-TEST. (See figure 
§-12 for pheumatic/hydraulic schematic, ) 


a, Connect a 5-micron filter to GNo inlet 
connection on SERVICE MANIFOLD; connect a 
source of gaseous nitrogen to filter. 


b. Make sure gaseous nitrogen interconnect 
plumbing is installed between consoles No. 1 and 
No. 2 
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Figure 5-12. Pneumatic/Hydraulic Schematic (Sheet 1 of 4) 
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Figure 5-12, Pneumatic/Hydraulic Schematic (Sheet 2 of 4) 
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Figure 5-12. Pneumatic/Hydraulic Schematic (Sheet 4 of 4) 
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c. Install pressure caps on FUEL LINE and 
PRESERVATIVE INLET (1A2), LOX HT EXCH 
INLET (1A5), SEQUENCE INLET PORT (2A1), 
and SEQUENCE OUTLET PORT (2A1), 


d, Install a 0-5 pai pressure gage in HYD 
RETURN FLOW indicator (2A1) purge line up- 
stream of relief valve. 


e. Install a 0-5 psi pressure gage in tem- 
perature recorder (2A9) GN, purge line up- 
stream of relief valve. 


{. Make sure GOX BACK PRESS, valve 
(1A6) is open and all remaining console valves 
are closed. 


g. Slowly apply 3,000 +200 psig gaseous ni- 
trogen to console. 


h. Open GN» shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL). GNo 
PRESS ON light (1A7) comes on. 


i, Check pressure gages in GN» purge linea 
at HYD RETURN FLOW indicator and tempera- 
ture recorder. Purge pressure must not exceed 
one psig. 


CAUTION 


Depressurize GN» system immedi- 
ately if purge system pressure ex~ 
ceeds one psig, since damage to 
hydraulic flow indicator and tem- 
perature recorder will result from 
excessive purge pressure, 


. Apply leak-test compound to all pres- 
surized lines and connections between GNo inlet 
connection on SERVICE MANIFOLD and panels 
1A2, 1A5, 1A6, 2A1, and MANIFOLD BLEED 
PANEL, No leakage is allowable. 


k. Open PRESERVATIVE INLET S/O valve 
(1A2); slowly open GN» PRESS REG until 
90 +10 psi is indicated on PRESERVATIVE 
INLET PRESS gage (1AQ). 


1, Apply leak-test compound to all pres- 
surized lines and connections downstream of 
GNo PRESS REG. No leakage is allowable. 


m. Close GNy PRESS REG (1A2) and open 
FUEL INLET 8/0 and FUEL INLET VENT 
valves to reduce pressure to zero. 
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n. Close PRESERVATIVE INLET S/O and 
FUEL INLET VENT valves. Slowly open GN 
PRESS REG until 300 +10 psi is indicated on 
FUEL iNLET PRESS NO, 1 and FUEL INLET 
PRESS NO. 2 gages (1A2). 


0. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
GN, PRESS REG, No leakage ia allowable. 


p. Close GN» PRESS REG (1A2) and open 
FUEL INLET VENT valve to reduce pressure to 
zero. Close FUEL INLET 8/O and FUEL IN- 
LET VENT valves. 


q. Open GNo PRESS REG (1A5) until 1, 400 
+50 psi is indicated on GOX PRESS gage. 


r. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
GN, PRESS REG. No leakage is allowable. 


s. Cliese GOX BACK PRESS, valve (1A6) and 
GN, PRESS REG (1A8). 


t. Open GN, BLEED valve; GOX PRESS gage 
(1A5) indicates zero and GOX PRESS, DROP 
gage (1A86) indicates 6 pst. 


u. Open GOX BACK PRESS. valve (1A8); 
GOX PRESS. DROP gage indicates 0 +0.5 psi. 


v. Close GN, BLEED valve. 


w. Remove pressure caps from SEQUENCE 
INLET PORT (2A1) and SEQUENCE OUTLET 
PORT (2A1). Interconnect the 2 ports witha 
pneumatic needle valve installed in line. Close 
needle valve, 


x. Open GNy PRESS REG (2A1) until 700 +20 
psi is indicated on GN, PRESS gage, 


y. Apply leak-test compound to all pres- 
surized lines and connections downstream of GN, 
PRESS REG. No leakage is allowable. 


z. Open pneumatic needle valve (2A1) to adjust 
flow from 2.7 to 27.0 scim, as indicated on SEQ 
OUTLET RETURN flowmeter (2Al). 


NOTE 


The flowmeter reading is determined 
onthe tube scale at the highest and 
widest portion of the float. To obtain 
correct scim reading (standard cubic 
inches per minute), use correction 
curves supplied with each flowmeter, 
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aa. Apply leak-test compound tv all pres~ 
surized lines and connections downstream of 
pneumatic needle valve (2A1), No leakage is 
allowable. 


ab. Close GNy PRESS REG (2A1) and open 
GNy BLEED valve to reduce pressure to zero. 
Close GNo BLEED valve and pneumatic needle 
valve. 


ac. Reduce gaseous nitrogen source pres- 
sure to zero and open GNo bleed valve (MANI- 
FOLD BLEED PANEL) until system pressure 
is reduced to zero. GN, PRESS ON light (1A7) 
goes off, 


ad. Close GNo bleed valve (MANIFOLD 
BLEED PANEL) and close GNog shutoff valve 
(MANIFOLD PRESSURE SHUTCOFF VALVE 
PANEL), 


ae. Remove source of gaseous nitrogen and 
filter from GNo inlet connection (SERVICE 
MANIFOLD); pressure-cap inlet. 


af. Remove pneumatic needle valve and lines 
from SEQUENCE INLET PORT and SEQUENCE 
OUTLET PORT (2A1); pressure-cap ports, 
5-19. HELIUM SYSTEM LEAK-TEST. 
a. Connect a 5- micron filter to HELIUM 


inlet connection(SERVICE MANIFOLD). Con- 
nect a source of helium to filter. 


b. Install a pressure cap on HELIUM HT 
EXCH INLET (1A6). 


c, Make sure HELIUM BACK PRESS. valve 
(1A6) is open and all remaining valves are 
closed. 


d. Slowly apply 3,000 +200 psig helium to 
console, 


e. Open HELIUM shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL); 
HELIUM PRESS ON light (1A7) comes on. 


{. Apply leak-test compound to all pres~ 
surized lines and connections between HELIUM 
inlet connection on SERVICE MANIFOLD and 
panels 1A5, 1A6, and MANIFOLD BLEED 
PANEL. No leakage is allowable. 


g. Slowly open HELIUM PRESS REG (1A%) 
until 250 +25 psi is indicated on HELIUM 
PRESS gage. 
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h. Apply leak-test compound to all pres- 
surized lines downstream of HELIUM PRESS 
REG. No leakage ts allowable. 


i. Close HELIUM BACK PRESS. valve (1A6) 
and HELIUM PRESS REG (1A5). 


j. Open HELIUM BLEED valve (HELIUM/GN, 
BLEED); HELIUM PRESS. DROP gage (146) 
indicates 6 psi, 


k. Open HELIUM BACK PRESS, valve (1A6); 
HELIUM PRESS, DROP gage indicates 0:0. 5 psi, 


1. Close HELIUM BLEED valve (HELIUM/GN,, 
BLEED). 


m, Reduce helium source pressure to zero and 
open HELIUM bleed valve (MANIFOLD BLEED 
PANEL) until system pressure ts reduced to 
zero; HELIUM PRESS ON Hyht (1A7) goes off. 


n, Close HELTUM bleed valve (MANIFOLD 
BLEED PANEL) and close HELIUM shutoff 
valve (MANIFOLD PRESSURE SHUT-OFF 
YALVE PANEL). 


o. Remove source of helium and filter from 
HELIUM inlet connection (SERVICE MANIFOLD} 
pressure-cap inlet, 


5-20. LOX-CLEAN AIR SYSTEM LEAK-TEST. 


a. Connect a 5-micron filter to LOX CLEAN 
AIR Inlet connecticn on SERVICE MANIFOLD 
and connect @ source of LOX-clean air to filter. 


b. Make sure LOX-clean interconnect plumb- 
ing is installed between consoles No. 1 and 
No. 2. 


c. Install pressure caps on LOX PUMP 
INLET (1A3), LOX PUMP SEAL & GG ACTU- 
ATOR PURGE, and GG LOX INJECTOR & LOX 
DOME PURGE (1A5), and LOX BS LINE (2A1). 


d. Connect GG LOX INJECTOR & LOX DOME 
PURGE outlet with INSTR TAP DNSTR OF TURB 
outlet (145). 


e. Slowly apply 3,000 £200 psig LOX-clean 
air to console. 


f, OpenL. C. AIR shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL); LOX 
CLEAN AIR ON light (1A7) comes on, 
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g. Apply leak-test compound to all pres-~- 
surized lines and connections between L. C, 
AIR inlet connection on SERVICE MANIFOLD 
and panels 1A3, 1A5, 2Al, and MANIFOLD 
BLEED PANEL. No leakage is allowable. 


h. Move L. C, AIR F/M SEL handle (1A3) 
to LOW position. Open L. C. AIR PRESS REG 
until 30 (+3, -0) psi ‘s indicated on LOX PUMP 
INLET PRESS gage (1A4), 


i. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
L. C, AIR PRESS REG. No leakage is 
allowable. 


j. Move L, C. AIR F/M SEL handle (1A3) to 
HIGH position. Open L. C, AIR PRESS REG 
until 100 (+10, «Q) psi is Indicated on LOX 
PUMP INLET PRESS gage (1A4). 


k. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
L. C, AIR PRESS REG, No leakage is 
allowable. 


|. Moye L. C. AIR F/M SEL handle (1A3) 
to BY-PASS position and close L, C. AIR 
PRESS REG, 


m. Slowly open LOX PUMP BLEED valve 
(MANIFOLD BLEED PANEL) to reduce pres- 
sure to zero; close LOX PUMP BLEED valve, 


nh, Open GG LOX PURGE and LOX PUMP 
SEAL, PURGE valves (1A5). Open L. C. AIR 
PRESS REG until 80 +10 psi is indicated on 
LOX CLEAN AIR PRESS and PRESS DNSTR 
OF TURB gages. 


oa. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
L. C. AIR PRESS REG. No leakage is 
allowable, 


p. Close L. C, AIR PRESS REG (15) to 
reduce pressure to zero and close GG LOX 
PURGE and LOX PUMP SEAL PURGE valves. 


q. Move FLOWMETER SEL handle (241) to 
LOW position. Open L. C. AIR LOW PRESS 
REG until 30 (+3, -0) is indicated on LOW pres- 
sure gage (2A8). 


r. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
L. C, AIR LOW PRESS REG. No leakage ts 
allowable. 
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s. Move FLOWMETER SEL handle (2Al) to 
BY-PASS position. Close L. C. AIR LOW 
PRESS REG, 


t. Move FLOWMETER SEL handle (2A1) to 
HIGH position. Open L. C, AIR HIGH PRESS 
REG wntil 120 +10 psi is indicated on HIGH 
pressure gage (2A8); LOW pressure gage (2A8) 
lockout valve actuates at 100 +5 paig. 


u. Open L. C. AIR HIGH PRESS REG until 
1, 760 (+20, -0) psi is indicated on HIGH pres- 
sure gage (2A8). 


vy. Apply leak-test compound to all pres-~- 
surized lines and connections downstream of 
L. C. AIR PRESS REG. No leakage is allowable, 


w. Move FLOWMETER SEL handle (2A1) to 
BY-PASS position. Close L, C, AIR HIGH 
PRESS REG, 


x. Slowly open valve on LOX B.S, BLEED 
panel, Move FLOWMETER SEL handle (2A1) 
to HIGH position and then LOW positlon as re- 
quired, to reduce pressure to zero. 


y. Move FLOWMETER SEL handle (2A1) to 
BY-PASS position and close valve on LOX B,§, 
BLEED panel, 


z. Reduce LOX-clean air source pressure to 
zero. Open L. C. AIR valve (MANIFOLD 
BLEED PANEL) until system pressure is re- 
duced to zero; LOX CLEAN AIR ON light (1A7) 
goes off. 


aa. Close L, C. AIR valve (MANIFOLD 
BLEED PANEL) and close L. C, AIR shutoff 
valve (MANIFOLD PRESSURE SHUT-OFF 
VALVE PANEL). 


ab. Remove source of LOX=-clein air and 
filter from LOX CLEAN AIR inlet connection 
(SERVICE MANIFOLD); pressure-cap inlet. 


5-21. MISSILE AIR SYSTEM LEAK-TEST, 


a, Connect a 5-micron filter to MSL AIR 
inlet connection on SERVICE MANIFOLD and 
connect a source of missile air to filter. 


b. Make sure missile air interconnect 


plumbing is installed between consoles No. 1 
and No. 2. 


Changed 11 April 1967 5-27 


Section V 


R-3896-5 


Volume I 


c. Install pressure caps on FUEL PUMP 
INLET (143), FUEL BS LINE (2A3), and IMV 
CONT PORT (2A7). 


d. Slowly apply 3,000 +200 psig missile air 
to console, 


e. Open MSL AIR shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL); 
MISSILE AIR ON light (1A7) comes on. 


{, Apply leak-test compound to all pres- 
surized lines and connections between MSL 
AIR intet connection (SERVICE MANIFOLD), 
MANIFOLD BLEED PANEL, and panels 1A3, 
2A3, and 2A7, No leakage is allowable. 


yg. Move MSL AIR F/M SEL handle (1A3) to 
LOW position. Open MSL AIR PRESS REG 
unti) 30 (+3, -0) psi is indicated on FUEL 
PUMP INLET PRESS gage (144), 


h. Apply leak-test compound to all pres- 
surized lines and connections dawnstream of 
MSL AIR PRESS REG, No leakage is allowable. 


i. Move MSL AIR F/M SEL handle (143) to 
HIGH position. Open MSL AIR PRESS REG 
until 100 (+10, -0) psi is indicated on FUEL 
PUMP INLET PRESS gage (144). 


j. Apply leak-test compound to all pres- 
sur ized lines and connections downstream of 
MS\, AIR PRESS REG, No leakage is allowable. 


k, Move MSL AIR F/M SEL har Ale (143) to 
RY-PASS position and close MSL AIR PRESS 
REG. 


1, Slowly open FUEL PUMP BLEED vaive 
(MANIFOLD BLEED PANEL) to reduce pres- 
sure to zero; close FUEL PUMP BLEED valve. 


m. Move F/M SEL handle (2A3) to LOW posi- 
tion. Open FUEL BS REG LOW until 30 
(+3, -0) psi is indicated on LOW pressure gage 
(2A4). 


n, Apply leak-test compound to all pres- 
surized lines and connections downstream of 
FUEL BS REG LOW. No leakage is allowable. 


o. Move F/M SEL handle (2A3) to BY-PASS 
position and close FUEL BS REG LOw, 
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p. Move F/M SEL handle (2A3) to HIGH posi- 
tion. Open FUEL BS REG HIGH until 120 +10 
psi is indicated on HIGH pressure gage (2A4); 
LOW pressure gage (2Aq) lockout valve actuates 
at 100 ¢5 psig, 


q. Open FUEL BS REG HIGH until! 2,000 
(+20, -0) psi ig indicated on HIGH pressure page 
(2A4). 


r. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
FUEL BS REG HIGH. No leakage is allowable, 


8. Move F/M SEL handle (2A3) to BY- PASS 
position and cluse FUEL BS REG HIGH, 


t. Slowly open valve (FUEL B, S, BLEED). 
Move F/M SEL handle (2A3) to HIGH position 
and then LOW position as required, to reduce 
pressure to zero, 


u. Move F/M SEL handle (2A3) to BY- PASS 
position and close valve (FUEL B.&, BLEED). 


v. Slowly open IMV CONT PRESS REG (2A7) 
until 280 +10 psi is indicated on IMV CONT 
PRESS HIGH gage; IMV CONT PRESS LOW gage 
(2A7) lockout valve actuates at 260 (+0, +10) psig. 


w, Open IMV CONT PRESS REG until 1,750 
(+150, -0) is indicated on IMV CONT PRESS 
HIGH gage (2A7). 


x. Apply leak-test compouna o all pres- 
surized lines and connections downstream of 
IMV CONT PRESS REG. No leakage is allowable. 


y. Close IMV CONT PRESS REG, Open IMV 
CONTROL BLEED valve to reduce pressure to 
zero; close IMV CONTROL BLEED valve (2A7). 


Zz. Reduce missile air source pressure to 
zero. Open MSL AIR valve (MANIFOLD BLEED 
PANEL) until system pressure is reduced to 
zero. MISSILE AIR ON light (1A7) gues off, 


aa. Close MSL AIR valve (MANIFOLD 
BLEED PANEL) and close MSL AIR shutoff 
valve (MANIFOLD PRESSURE SHUT-OFF 
PANEL). 


ab, Remove source of missile air and filter 
from MSL AIR Inlet connection (SERVICE MANI- 
FOLD); pressure-cap inlet. 
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5-22, TREON SYSTEM LEAK-TEST. 


a, Connect *-mucron filters to both FREON 
NO. 1 and FREON NO, 2 inlet connections 
{SERVICE MANIFOLD). Connect a common 
source of euscous nitrogen to filters. 


b. Make sure FREON NO, 1 and NO, 2 
interconnect plumbing is Installed between con- 
soles No. 1 and No. 2, 


c, Install pressure caps on FUEL PUMP IN- 
LETand LOX PUMP INLET (iA3), HELIUM HT 
EXCH INLET and LOX HT EXCH INLET (1A5), 
LOX BS LINE (2Ai), and PUEL BS LINE (243). 


d. Slowly anply 110 +10 psig gaseous nitro- 
gen co console, 


e. Open FREON NO, 1 shutoff valve 
(MANIFOLD PRESSURE SHUT-OFF VALVE 
PANEL). NQ. 1 ERCON PRESS ON light 
(1A7) comes on. 


f, Open FREON NO. 2 shutoff valve 
(MANIFOLD PRESSURE SHUT-OFF VALVE 
PANEL}. NO, 2 FRREON PRESS ON light (147) 
comes on. 


g. Apply leak-test compound to all pres- 
surized lines and connections between freon 
inlet connections on SERViCE MANIFOLD and 
panels 143, 1A5, 241, and 2A9, No ieakage is 
allowable. 


h. Move MSL AIR F/M SEL handje (143) to 
HIGH position, Open FREON ‘TO MSL AIR 
valve; FUEL PUMP INLET PRESS gage (144) 
indicates 110 £10 psi. 


i, Apply leak-test compound to all pres-~ 
surizod lines and connections downstream of 
FREON TO MSI. AIR valve (1A). No leakage 
is allowable, 


j. Close FREON TO MSL AIX valve (143). 
Open FUEL PUMP BLEED valve (MANIFOLD 
BLEED PANEL) to reduce pressure to zero, 


k. Move MSL AIR F/M SEL handle {1A3) to 
the BY-PASS position and close FUEL PUMP 
BLEED valve (MANIFOLD BLEED PANEL). 


1, Move L, C, AIR F/M SEL handle (1A3) to 
HIGH posiiion. Open FREON TOL. C. AIR 
valve; LOX PUMP INLET PRESS page (14) 
indicates 110 +10 psi. 
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m, Apply leak-test compound to all pres- 
surized lines and connections downstream of 
FREON TOL. C, AIR valve (143). No ieakage 
is allowable. 


n. Close FREON TO L, C. AIR valve (1A3), 
Open LOX PUMP BLEED valve (MANIFOLD 
BLEED PANEL) to reduce pressure to zero. 


o. Move L. C. AIR F/M SEL handle (143) to 
BY-PASS position and ciose LOX PUMP BLEED 
valve (MANIFOLD BLEED PANEL). 


p. Open FREON TO HELIUM valve (1A5); 
HELIUM PRESS gage (1A3) indicates 110 +10 psi. 


q. Apply leak-test compound tv ali pres- 
surized lines and cunnections downstream of 
FRRON TO HELIUM valve (1A5), No leakage is 
allowable. 


r. Close FREON TO HELIUM valve (1A5), 
Open HELIUM BLEED valve to reduce pressure 
to zero; close HELIUM BLEED valve. 


a. Open FREON TO GN, valve (1A5); GOX 
PRESS gage (1A3) indicated 110 #10 psi. 


t. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
FREON 10 GN, valve (1A5). No leakage is 
allowable, 


u. Close FREON TO GNp valve (1A5}. Open 
GN»o BLEED valve to reduce pressure to zero. 


Close GN, BLEED valve. 


vy. Move FLOWMETER SEL handle (2A1)} to 
HIGH position. Open FREON TO LOX B. S. 
valve. HIGH pressure gage (2A8) indicates 
110 +10 psi; LOW pressure gage (2A8) indicates 
105 £5 psi. 


w. Apply leak-test compound to all pres-~ 
surized lines and connections downstream of 
FREON TO LOX B. S. valve (2A1). No leakage 
is allowable, Open valve on LOX B, S, BLEED 
panel to reduce pressure to zero. 


x. Move FLOWMETER SEL handle (2A]1) to 
BY-PASS position and close yalve on LOX B. 8, 
BLED panel, 


y. Move F/M SEJ. handle (2A3) to HIGH posi- 
tion. Open FREON TO FUEL B. 8S. valve. 
HIGH pressure gage (2A4) indicates 110 +10 pai; 
LOW pressure gage (2A4) indicates 105 +5 pst. 
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z. Apply leak-test compound to all pres- 
surized lines and connections downstream of 
FREON TO FUEL B, S. valve (2A3). No leak- 
age is allowable. 


aa. Close FREON TO FUEL B. S. valve 
(2A3) and open valve on FUEL B. S. BLEED 
panel to reduce pressure to zero. 


ab. Move F/M SEL handle (243) to BY- 
PASS position and close valve on FUEL B. S. 
BLEED panel. 


ac. Reduce gaseous nitrogen source pres~ 
sure to zero. Open FREON NO. 1 valve and 
FREON NO, 2 valve (MANIFOLO BLEED 
PANEL) until system pressure is reduced to 
zero; NO, 1 FREON PRESS ON light and NO, 2 
FREON PRESS ON light go off, 


ad. Close the following valves: 


(1) FREON NO, | and FREON NO. 2 shut- 
off valves (MANIFOLD PRESSURE SHUT-OFF 
VALVE PANEL). 


(2) FREON NO. | and FREON NO. 2 
valves (MANIFOLD BLEED PANEL). 


ae, Remove source of gaseous nitrogen and 
filters from FREON NCQ. 1 and FREON NO, 2 
inlet connections (SERVICE MANIFOLD); pres- 
sure-cap inlets. 


§-23. HYDRAULIC SYSTEM LEAK-TEST. The 
temperature of the test fluid muat not be less 

B than 35° or more than 125° F any time during 
testing. See figure 5-2 for the hydraulic re- 
quirernents and figure 5-12 for the pneumatic/ 
hydraulic schematic, 


a. Connect a 5-micron filter to HYD PRESS 
connection (SERVICE MANIFOLD) and connect 
a facility hydraulic supply to the filler. 


b. Make sure hydraulic interconnect plumb- 
ing is installed between consoles No. 1 and 
No. 2. 


c. Connect a line from HYD DRAIN connec- 
tion (INTERCONNECT MANIFOLD, console 
No. 1) to supply reservoir. 


d. Connect a Hne from HYD REG DRAIN 
(RETURN MANIFOLD) to supply reservoir, 
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e. Connect a line from HYD RETURN 
(RETURN MANIFOLD) to supply reservoir, 


f, Install pressure cap on HYD HI. FLOW 
OUTLET (142). 


gy. Install pressure caps on FUEL HIGH 
PRESS LINE and GRD SUPPLY PORT (247). 


h. Connect a HMne from OVERRIDE PORT to 
OPENING PORT; connect a line from GRD 
SUPPLY PORT toe both CLOSING PORT and 
SWITCH MANIF TAP (1Ai). 


i. Check that hydraulic high-flow regulator, 
located at the rear and below panel (1A1), is 
fully open (adjustment fully clockwise). 


j. Close all regulators, shutoff valves, and 
bleed valves, and position selector valves to 
BY-PASS, OFF, or CL. 


k, Check that MAIN POWER switch is ON 
{1A8) and CIRCUIT BREAKER 15 AMPS (2A9) is 
pushed in. 


1. Move LIGHT SWITCH and AC LINE swilch 
(2A9}, located inside temperature recorder door, 
to on; panel light comes on. 


m. Move MOTOR switch of temperature 
recorder to ON (2A9). Channel 2 indicates hy- 
draulic fluid inlet temperature and channel 3 
indicates hydraulic fluid return temperature, 
Ignore printout of channels 1, 4, 5, and 6, 


n, Slowly increase facility hydraulic supyly 
pressure in 500-psig increments, to 2, 600 -.200 
psig. Check for leakage from SERVICE MANI- 
FOLD to MANIFOLD PRESSURE SHUT-OFF 
VALVE PANEL. No leakage is allowable. 


a. Slowly open HYDRAULIC PRESSURE 
valve (MANIFOLD PRESSURE SHUT-OFF 
VALVE PANEL); HYD PRESS ON light comes on 
and GROUND light goes off (1A7). 


p. Lift guard on GRD CHECKOUT switch 
(2A7); move switch to ENGINE position and hold. 
GROUND Hght goes off and ENGINE light re- 
mains off (2A7), 


q. Release GRD CHECKOUT switch (2A7) and 
cloge switch guard, GROUND light comes on. 
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r. Check for leakage from SERVICE MANI- 
FOLD to INLET PRESS RG and OVERRIDE 
PRESS REG (1A1), HYD Hl FLOW SHUT-OFF 
(1A2), HYDRAULIC SYSTEM (MANIFOLD 
BLEED PANEL), HYD PRESS REG (2A3), and 
HYD PRESS REG and FUEL HIGH PRESS REG 
(2A7). No leakage is allowable. 


s. Slowly open INLET PRESS REG in 500- 
psig increments, holding each increment for 
one minute, until INLET PRESS, CLOSING 
PORT PRESS, and SWITCH MANIFOLD PRESS 
gages indicate 2,200 +100 psi (1A1). Check for 
leakage downstream of regulator. No leakage 
is allowable. 


t. Close INLET PRESS REG; INLET PRESS, 
CLOSING PORT PRESS, and SWITCH MANI- 
FOLD PRESS gages decrease to zero (1A1). 


u. Slowly open OVERRIDE PRESS REG in 
500-psig increments, hoiding each increment 
for one minute, until OVERRIDE PRESS and 
OPENING PORT PRESS gages indicate 2, 260 
4100 psi (1A1). Check for leakage downstream 
of regulator. No leakage is allowable. 


y. Close OVERRIDE PRESS REG; OVER- 
RIDE PRESS and OPENING PORT PRESS gages 
dec';ease to zero (1A1). 


w. Slowly open HYD HI-FLOW SHUTOFF 
valve. Slowly open HYD HI- FLOW REG in 
500-psig increments, holding each increment 
for one minute, until HYD HI- FLOW PRESS 
gage indicates 2,200 +100 psi (1A2). Check for 
leakage downstream of shutoff valve. No leak- 
age is allowable. 

x. Close HYD HI- FLOW SHUTOFF valve; 
close HYD HI- FLOW REG; HYD HI- FLOW 
PRESS gage decreases to zero, 

CAUTION 


HYD HI- FLOW SHUTOFF valve must 
be completely closed before closing 
HYD HI- FLOW REG because damage 
to or failure of valve 19-9023747 can 
result, 


y. Slowly open FUEL HIGH PRESS REG 
until FUEL HIGH PRESS gage indicates 500 +50 
psi (247). Check for leakage downstream of 
regulator. No leakage is allowable, 


z, Close FUEL HIGH PRESS REG, FUEL 
HIGH PRESS gage decreases to zero (2A7). 


aa. Slowly open HYD PRESS REG in 500- 
psig increments, holding each increment for 
one minute, until IIYD PRESS gage indicates 
2,200 4100 pst (2A7), Check for leakage 
downstrean) of regulator. No leakage is 
allowahle. 
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ab. Close HYD PRESS REG; HYD PRESS 
gage decreases to zero (2A7). 


ac. Install a tee in GG CONT VALVE CLOS- 
ING INLET and connect a line, with a needle 
valve, between tee and GG CONT VALVE OPEN- 
ING INLET (2A3). 


ad. Install a tee in NO, 1 MLV CLOSING 
PORT and connect a line between tee and NO, 2 
MLV CLOSING PORT (243). 


ae. Connect a line between tees of steps ac 
and ad and open needle valve. 


af, Move control switch to OPEN, 


ag. Slowly open HYD PRESS REG in 500-psig 
increments, holding each increment for one 
minute, until OPENING INLET PRESS and 
CLOSING INLET PRESS gages indicate 2, 200 
+100 psi (2A3), Check for leakage downstream 
of regulator and up to CIRCUIT SEL and MLV 
SEL VALVE selector valves. No leakage is 
allowable. 


ah. Move control switch to CLOSE, 


ai, Close HYD PRESS REG; OPENING INLET 
PRESS AND CLOSING INLET PRESS gages 
decrease to zero (2A3). 


aj, Close needle valve and move CIRCUIT 
SEL selector valve to GG position (2A3). 


ak. Move HYD RETURN FLOW selector 
valve to LOW and slowly open HYD PRESS REG 
until CLOSING INLET PRESS gage indicates 
2, 200 +100 psi (2A3). 


al. Slowly open needle valve and adjust flow 
until HYD RET FLOW flowmeter indicates 2,1 
gpm (2A3), HYD RETURN PRESS light comes 
on (147) and OPENING INLET PRESS gage indi- 
cates 45 +5 psi (2A3). Check for leakage down- 
stream of selector valve and up to return check 
valve (2A3). No leakage is allowable, 


am, Close needle valve and move HYD 
RETURN FLOW aelector valve to HIGH (2A3). 


an. Turn HYD RETURN FLOW selector 
awitch (FLOW RATE INDICATOR) to LOW (2A1). 


ao. Slowly open needie valve and adjust flow 


untl BYD RETURN FLOW meter indicates 
2 gpm (2A1), Check for leakage from HYD 
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RETURN FLOW selector valve (243) to hy- 
draulic return check valve (2A1) and from hy- 
draulic return check valve to HYD RETURN 
port (2A1). No leakage is allowable. 


ap. Close HYD PRESS REG; CLOSING IN- 
LET PRESS and OPENING INLET PRESS gages 
decrease to zero (2A3). 


aq. Move control switch to OFF, 


ar, Move CIRCUIT SEL selector valve to 
CLand HYD RETURN FLOW selector valve to 
CL (2A8), 


as. Connect a line between GRD SUPPLY 
PORT (2A7) and IMV OUTLET PORT (2A5). 


at. Slowly ocoepn HYO PRESS REG until HYD 
PRESS gage (2A7) and IMV OUTLET PRESS 
gage (2A5) indicate 2,200 +100 pei. Check for 
leakage from IMV OUTLET PORT TO IMV 
OUTLET PRESS gage (245). No leakage is 
allowable. 


au. Close HYD PRESS REG; HYD PRESS 
gage (2A7) and IMV OUTLET PRESS gage 
(245) decrease to zero. 


av. Install] needle valve to CLOSING PRESS 
RETURN (2A5). 


aw. Disconnect line from IMV OUTLET 
PORT and connect it to needle valve of step av 
(2A5), Close needle valve. 


ax. Slowly open HYD PRESS REG until HYD 
PRESS gage indicates 2, 200 +100 psi (2A7). 


ay. Slowly open needle valve and adjust flow 
until CLOSING PRESS RETURN flowmeter indi- 
cates 5,000 cc/min (2A5). Check for leakage 
from CLOSING PRESS RETURN port up to 
return check valve (2A5), No leakage is 
allowable. 


az. Close HYD PRESS REG (2A7) and then 
close needle valve; HYD PRESS gage decreases 
to zero. 


ba. Disconnect needle valve and line from 


CLOSING PRESS RETURN and connect them to 
IMV RETURN PORT (2A5). 
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bb. Repeat step ax and slowly open needle 
valve and adjust flow until IMV RETURN flow- 
meter indicates 30 cc/min (245). Check for 
leakage from IMV RETURN PORT up to return 
check valve (2A5). 


be. Close HYD PRESS REG (2A7) and then 
close needle valve; HYD PRESS gage decreases 
to zero, 


bd. Disconnect needle valve and line from 
IMV RETURN PORT (2A5) and connect them to 
GRD RETURN LINE (2A7). 


be. Repeat step ax, slowly open needle valve, 
and adjust flow until HYD RETURN FLOW flow- 
meter indicates 0.82 gpm (2A7). Check for leak- 
age from GRD RETURN LINE port to return 
check valve (2A7). No leakage is allowable. 


bf. Close HYD PRESS REG and then close 
needle valve; HYD PRESS gage decreases to 
zero (2A7), 


bg. Disconnect needle valve and line from 
GRD RETURN LINE and connect them to ACT & 
HYD RETURN LINE (2A7). 


bh. Turn HYD RETURN FLOW selector switch 
(FLOW RATE INDICATOR) to HIGH (2A1). 


bi. Repeat step ax and slowly open needle 
valve until HYD RETURN FLOW meter indicates 
2 gpm (2Al), Check for leakage from ACT & 
HYD RETURN LINE port to return check valve 
(247), No leakage is allowable. 


bj, Close HYD PRESS REG (2A7) and then 
close needle valve; HYD PRESS gage decreases 
to zero (2A7), 


bk. Disconnect needle valve and line from 
ACT & HYD RETURN LINE and GRD SUPPLY 
PORT (2A7). ; 


bl, Install needle valve to HYD RETURN 
(1A) and connect Hines between GRD SUPPLY 
PORT and needle valve (1A1). Close needle 
valve, 


bm. Slowly open INLET PRESS REG until 
INLET PRESS gage indicates 2, 200 +100 psi 
(141). 
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bn. Move FLOWMETER SELECTOR valves 
to LOW. ‘ Slowly open needle valve and adjust 
flow until HYD RETURN LOW flowmeter indi- 
cates 200 cc/min {1A1). Check for leakage of 
hydraulic return system. No leakage is 
allowable. 


bo. Close needle valve and move FLOW- 
METER SELECTOR valve to HIGH (1A), 


bp. Slowly open needle valve and adjust flow 
until HYD RETURN HIGH flowmete: indicates 
2.1 gpm (1Al). Check for leakage from HYD 
RET to return check valye (1A1). No leakage 
is allowable. 


bg. Close needle valve and close INLET 
PRESS REG, INLET PRESS gage decreases to 
zero (1Al). 


br. Close HYDRAULIC PRESSURE valve 
(MANIFOLD PRESSURE SHUT-OFF VALVE 
PANEL) and open HYDRAULIC SYSTEM valve 
(MANIFOLD BLEED PANEL); HYD PRESS ON 
light goes off (1A7). Close HYDRAULIC SYS- 
TEM valve. 


bs. Decrease facility hydraulic supply pres- 
sure to zero. 


bt. Disconnect all teat equipment and install 
caps on all open ports. 


§-24, GN, SYSTEM FUNCTION-TEST. 


a. Connect a 5-micron filter to GN» inlet 
connection (SERVICE MANIFOLD). Connect a 
source of gaseous nitrogen to filter, 


b. Make sure gaseous nitrogen interconnect 
plumbing is installed between conaoles No. 1 
and No. 2. 


c. Install pressure caps on FUEL LINE and 
PRESERVATIVE INLET (1A2), SEQUENCE 
INLET PORT and SEQUENCE OUTLET PORT 
(2A1), and LOX HT EXCH INLET (145). 


d. Make sure GOX BACK PRESS. vaive 
{1A6) is open and all remaining gaseous nitro- 
gen Valves and regulators are closed. 


Open GN» shutoff valve (MANIFOLD 
pecesune sHOT- OFF VALVE PANEL). 
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f. Slowly apply gaseous nitrogen to cunscole 
untll GNy PRESS ON light (1A7) comes on. Light 
comes on at 5-10 psig. 


g Slowly increase gaseous nitrogen pressure 
until GN» relief valve actuates. Relief valve 
actuates at 3, 350 (+0, -150) psig. 


h. Reduce gaseous nitrogen pressure to zero. 
GNo relief valve reseats, Adjust gaseous nitro- 
gen presaure to 2,700 +200 psig. 


NOTE 


After pressure buildup within the 
temperature recorder (2A9) and 
flowrate indicator (2A1), the purge 
relief yalyes, mounted on the rear 
of the units, relieve intermittently 
while the GNo system is pressurized. 


i. Install a shutoff valve on PRESERVATIVE 
INLET (1A2); close shutoff valve. 


j. Open PRESERVATIVE INLET S/O valve 
and FUEL INLET 8/0 valve (1A2), 


k. Slowly open GNy PRESS REG (1A2) until 
preservative inlet relief valve actuates. Relief 
valve actuates at 125 +6 psi, as indicated on 
FUEL INLET PRESS NO. 1 gage. PRESERVA- 
TIVE INLET PRESS gage (1A2) lockout valve 
actuates at 100 +10 psig. 


1. Close PRESERVATIVE INLET S/O valve 
(1A2). Open shutoff valve inatalled on PRE- 
SERVATIVE INLET until PRESERVATIVE IN- 
LET PRESS gage indicates zero; close shutoff 
valve. 


m, Open GNo PRESS REG. (iA2) until fuel 
inlet relief valve actuates, Relief valve 
actuates at 330 122 psi, as indicated on FUEL 
INLET PRESS NO. 1 gage. 


NOTE 


The pressure reading on FUEL IN- 
LET PRESS NO. 2 gage must rise 
more slowly than the reading on 
FUEL INLET PRESS NO. 1 gage. 


Close GNo PRESS REG and open FUEL 


INLET VENT valve to reduce pressure to zero 
(1A2). 
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oO. Close FUEL INLET VENT valve and 
FUEL INLET S/O valve. Remove shutoff valve 
from PRESERVATIVE INLET; pressure-cap 
PRESERVATIVE INLET connection (iA2). 


p. Slowly open GNy PRESS REG. (1A5) until 
LOX heat exchanger inlet relicf valve actuates. 
Rellef valve actuates at 1,500 +75 psi, as indi- 
cated on GOX PRESS gage. 


q. Close GN»y PRESS REG. (1A5) and slowly 
open GNg BLEED valve until GOX PRESS gage 
(1A5) indicates zero; close GN, BLEED valve. 


r. Open GN»y PRESS REG. until 1,000 +50 
psi is indicated on GOX PRESS gage (1A5). 


s. Close GOX BACK PRESS, vaive (1A6) and 
GN» PRESS REG. (1A5). Slowly open GNo 
BLEED valve until GOX PRESS DROP gage 
(148) indicates 3 40.5 psi. Close GN, BLEED 
valve. 


t. Record differential pressure re iding on 
GOX PRESS DRCP gage {1A6). Leave pressure 
locked-up in system for 10 minutes; record 
differential pressure reading again on GOX 
PRESS DROP gage. Difference between read- 
ings must be less than 0, 25 psig. 


u, Slowly open GOX BACK PRESS. valve 
(1A6) and open GNy BLEED valve to reduce 
pressure to zero; close GNy BLEED valve. 

v. Slowly open GN»o PRESS REG (2A1) until 
sequence inlet port relief valve actuates. Relief 
valye actuates at 750 +27 psig. 


w. Close GNy PRESS REG (2A1) and open 
GN» BLEED a (2A1) to reduce pressure to 
zero; close GN, BLEED valve. 


x. Reduce gaseous nitrogen source pressure 
to zero and open GN9 valve (MANIFOLD 
BLEED PANEL) until system pressure is re- 
duced to zero. GN, PRESS ON light (147) goes 
off, 


y. Close GNo valve (MANIFOLD BLEED 
PANEL) and close GN» shutoff valve (MANI- 
FOLD PRESSURE SHUT-OFF VALVE PANEL). 


z. Remove source of gaseous nitrogen and 
filter from GN» inlet connection (SERVICE 
MANIFOLD); pressure-cap inlet, 
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5-25, HELIUM SYSTEM FUNCTION-TEST. 


au, Connect a 5-micron filter to HELIUM inlet 
connection (SERVICE MANIFOLD), Connect a 
source of helium to filter. 


b, Install a bleed valve on HELIUM HT EXCH 
INLET (145) and close bleed valve. 


c. Make Sure HELIUM SACK PRESS valve 
(1A6) is open and all remaising helium valves 
aad regulators are closed. 


d, Open HELIUM shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL). 


e. Slowly apply hellum supply pressure to 
console until HELIUM PRESS ON light (1A7) 
comes on; light comes on at 5-10 psig. 


f. Slowly increase helium supply pressure 
until helium relief valve actuates; relief valve 
actuates at 3,350 (+0, -150) psig. 


g. Reduce helium supply pressure to zero; 
helium relief valve reseats. Adjust helium 
supply pressure to 2, 700 +200 psig. 


h. Slowly oper HELIUM PRESS REG (1A5) 
until helium heat exchanger inlet relief valve 
actuates. Relief valve actuates at 300 +15 psi, 
as indicated on HELIUM PRESS gage. 


i, Close HELIUM PRESS REG (1A5) and open 
bleed valve at HELIUM HT EXCH INLET until 
HELIUM PRESS gage indicates zero; close 
bleed valve. 


j. Open HELIUM PRESS REG until 250 +10 
psiis indicated an HELIUM PRESS gage (1A5). 


k, Close HELIUM BACK PRESS valve (1A6) 
and HELIUM PRESS REG (1A5). Slowiy open 
HELIUM ELEED valve until HELIUM PRESS 
DROP gage (1A6) indicates 3 +0.5 psi; close 
HELIUM BLEED valve, 


1. Reeord differentix! pressure reading on 
HELIUM PRESS DROP gage (1A6). Leave pres- 
sure locked-up jn system for 10 minutes; 
record differentia] pressure reading again on 
HELIUM PRESS DROP gage, Difference between 
readings must be less than 0, 25 psig. 
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m. Slowly open HELIUM BACK PRESS valve 
{1A6) and open HELIUM BLEED valve to 
reduce pressure to zero, 


n, Reduce helium supply pressure to zero 
and open HELIUM valve (MANIFOLD BLEED 
PANEL) until system preasure is reduced to 
zero. HELIUM PRESS ON light (1A7) gues off. 


o. Close HELIUMvalve (MANIFOLD BLEED 
PANEL) and HELIUM shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL). 


» Remove source of helium and filter from 
HELIUM inlet connection (SERVICE MANIFOLD); 
pressure-cap inlet. 


5-26. LOX-CLEAN AIR SYSTEM FUNCTION- 
TEST, 


a. Connect a 5-micron-tilter to LOX 
CLEAN AIR inlet connection (SERVICE MANI- 
FOLD). Connect a source of LOX-clean air to 
filter. : 


b. Make sure LOX-clean interconnect plumb- 
ing is installed between consoles No. 1 and 
No. 2. 


c. Install pressure caps on LOX PUMP 
INLET (1A3), LOX PUMP SEAL & GG ACTU- 
ATOR PURGE and GG LOX INJECTOR & LOX 
DOME PURGE (1A5}, and LOX BS LINE (2A1). 


d. Open L. C, AIR shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL). 


e. Slowly apply LOX-clean air to console 
until LOX CLEAN AIR ON light (1A7) ccmes on; 
light comes on at 5~J0 psig. 


f. Slowly increase J.OX-clean air pressure 
until LOX-clean air relief valve actuates; 
relief valve actuates at 3,350 (+0, -150) psig. 


pg. Reduce LOX-clean air pressure to zero; 
LOX-clean air relief valve reseals, Adjust 
LOX-clean air pressure to 2, 700 +200 psig. 


h. Remove pressure cap from LOX PUMP 
INLET connection (143) and inatall pneumatic 
needle valve. Close needle valve. 


i. Make sure L. C. AIR F/M SEL handle 
(1A3) is In BY-PASS position. 
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j. Slowly open L. C. AIR PRESS REG (1A3) 
until LOX pump inlet relief valve actuates, Re- 
lief valve actuates at 125 +6 psi, as indicated on 
LOX PUMP INLET PRESS gage (144). 


k. Close I. C, AIR PRESS REG (1A3) to 
reduce pressure to zero; relief valve reseats. 
Open L, C, AIR PRESS REG to 30 (+3, -0) psi, 
a indicated on LOX PUMP INLET PRESS gage 

1A4). 


1, Move 't.. C, AIR F/M SEL handle (1A3) to 
LOW position, Slowly open pneumatic needle 
valr-e (143) to adjust flow, in four equal incre- 
ments, from 30 to 300 scim, as indicated on 
LOX CLEAN AIR FLOW-LOW flowmeter (1A3). 
Float must risesmoothly and stabilize at each 
increment, 


m. Close pneumatic needle valve (1A3); 
move L. C, AIR F/M SEL handle to HIGH 
position, 


n. Open L. C, AIR PRESS REG (1A93) unti} 
100 +5 psi is indicated on LOX PUMP INLET 
PRESS gage (144). 


o. Open pneumatic needle valve (1A3) to 
adjust flow, in four equal increments, from 
30 to 300 scim, as indicated on LOX CLEAN 
AIR FLOW-HIGH flowmeter (1A3), Float must 
rise smoothly and stabilize at each increment. 


p. Close L. C. AIR PRESS REG (1A3}, move 
L. C, AIR F/M SEL handle to BY-PASS posi- 
tion, then open pneumatic needle valve to 
reduce pressure to zero. 


q. Remove pneumatic needle valve from LOX 
PUMP INLET; pressure-cap connection. 


r, Slowly open L. C. AIR PRESS REG (1A5) 
until LOX-clean air pressure relief valve 
actuates. Relief valve actuates at 105 +5 psi, 
as indicated on LOX CLEAN AIR PRESS gage 
(145), 


8. Close L, C, AIR PRESS REG (1A5) to 
reduce pressure to zero. 


t. Remove pressure cap from LOX BS LINE 


(2A1) and install pneumatic needle valve. Close 
needle valve, 
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u. Move FLOWMETER SEL handle (2A1) to 
LOW position; open L. C, AIR LOW PRESS 
REG (2A1) until 30 +2 psi is indicated on LOW 
pressure gage (2A8). 


v. Open pneumatic needle valve to adjust 

J flow, in four equal increments, from1.3 to 
13,0 scim, as indicated on LOX B.S. LEAK- 
AGE LOW PRESS flowmeter (2A1). Float must 
rise smoothly and stabilize at each increment. 


w. Close L, C. AIR LOW PRESS REG (241); 
close pneumatic needle valve. 


x. Move FLOWMETER SEL handle (2A1) to 
BY-PASS position. 


y. Open L. C, AIR HIGH PRESS REG (2A1) 
until 115 +10 psi is indicated on HIGH pressure 
gage (2A8), LOW pressure gage (2A8) lockout 
valve actuates at 105 +5 psig. 


z. Move FLOWMETER SEL handle (2A1) to 
HIGH position. Open L. C. AIR HIGH PRESS 
REG until 1,750 +50 psi is indicated on HIGH 
pressure gage (2A8), 


aa. Open pneumutic needle valve to adjust 
flow, in four equal incremente, from 3 to 30 
scim, as indicated on LOX B, 5. LEAKAGE 
HIGH PRESS flowmeter (2A1), Float must rise 
smouthly and stabilize at each increment, 


ab, Close L. C. AIR HIGH PRESS REG (2A), 
apen pneumatic needie valve to reduce pres- 
sure to zero, and move FLOWMETER SEL 
handle to BY-PASS position. 


ac. Remove pneumatic needle valve from 


LOX B.S. LINE (2A1); pressure-cap connection. 


ad. Reduce LOX-clean air source pressure 
to zero. Open L. C, AIR valve (MANIFOLD 
BLEED PANEL) until system pressure is re- 
duced to zero. LOX CLEAN AIR ON light (1A7) 
goes off, : 


ae. Close L. C. AIR valve (MANIFOLD 
BLEED PANEL) and close L, C. AIR shutoff 
valve (MANIFOLD PRESSURE SHUT-OFF 
VALVE PANEL). 


af. Remove source of LOX-clean air and 
filter from LOX CLEAN AIR inlet connection 
(SERVICE MANIFOLD); pressure-cap inlet. 
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5-27. MISSILE AIR SYSTEM FUNCTION-TEST. 


a. Connect a 5-micron filter to MSL AIR in- 
let connection (SERVICE MANIFOLD). Comnect 
a source of missile air to filter. 


b., Make sure missile air interconnect plumb- 
ing is installed between consoles No. 1 and 
No. 2. 


c. Install pressure caps on FUEL, PUMP 
INLET (1A3), FUEL BS LINE (2A3), and IMV 
CONT PORT (247), 


d. Open MSL AIR shutoff valve (MANIFOLD 
PRESSURE SHUT-OFF VALVE PANEL). 


e. Slowly apply missile air to console until 
MISSILE AIR ON light (147) comes on; light 
comes on at 5-10 psig, 


f. Slowly increase missile air pressure 
until missile air relief valve actuates. Relief 
valve actuates at 3,350 (+0, -150) psig. 


g. Reduce missile air pressure to zero; 
missile air relief valve reseats. Adjust 
missile air pressure to 2,700 +200 psig. 


h. Remove pressure cap from FUEL PUMP 
INLET (1A3) and instal] pneumatic needle valve. 
Close needle valve. 


i. Make sure MSL AIR/F/M SEL handle 
(1A3) is in BY-PASS position. 


j. Slowly open MSL AIR PRESS REG (1A3) 
until fuel pump inlet rellef valve actuates. Re- 
lief valve actuates at 125 +6 psi, as indicated 
on FUEL PUMP INLET PRESS gage (1A4). 


k. Close MSL AIR PRESS REG (1A3) to 
reduce pressure to zero; relief valve reseats. 
Open MSL AIR PRESS REG to 30 42 psi, as 
nena on FUEL, PUMP INLET PRESS gage 

1A4). 


1. Move MSL AIR F/M SEL handle (1A3) to 
LOW position, Open pneumatic needle valve to 
adjust flow, in four equal increments, from 
20 to 200 scim, as indicated on MISSILE AIR 
FLOW- LOW flowmeter (1A3). Float must rise | 
smoothly and stabilize at each increment, 
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m, Close pneumatic needle valve; move 
MSL AIR F/M SEL handle (143) to HIGH 
position. : 


n. Open MSL AIR PRESS REG (1A9) until 
100 +5 psi is indicated on PUEL PUMP INLET 
PRESS ¢rage (144). 


o. Open pneumatic needle valve to adjust 
f# flow, in four equal increments, from 20to 200 
scim, as indicated on MISSILE AIR FLOW- 
HIGH flowmeter (1A3). Float must rise 
smoothly and stabilize at each increment. 


p. Close MSL AIR PRESS REG (1A3), move 
MSL AIR F/M SEL handle (1A3) to the BY- 
PASS position, then open pneumatic needle 
valve to reduce pressure to zero. 


q. Remove pneumatic needle valve from 
FUEL PUMP INLET; pressure-cap connection. 


r. Remove pressure cap from FUEL BS 
LINE (2A3) and install pneumatic needle valve; 
close needle valve. 


8. Move F/M SEL handle (2A3) to LOW 
position. Open FUEL 8S REG LOW (2A3) 
until 30 42 psi is indicated on LOW pressure 
gage (2A4). 


t, Open pneumatic needle valve to adjust 
| flow, {n four equal increments, from 1.3 to 
13.0 scim, as indicated un FUEL B.S, LKG 
LOW flowineter (243), Float must rise 
smoothly and stabilize at each increment, 


u. Close FUEL BS REG LOW (2A3); close 
pneumatic needle valve. 


y. Move F/M SEL handle (2A3) to BY- 
PASS position. 


w. Open FUEL BS REG HIGH (2A3) until 
115 +10 psi is indicated on HIGH pressure gage 
(2A4); LOW pressure gage (2A4) lockout valve 
actuates at 105 +5 psig. 


x. Move F/M SEL handle to HIGH position. 
Open FUEL BS REG HIGH (2A3) until 2, 000 +50 
psi is indicated on HIGH pressure gage (2A4). 


y. Open pneumatic needle valve to adjust 
I flow, in four equal increments, from 7 to 70 
sclm, as indicated on FUEL B. 8. LKG HIGH 
flowmeter (2A3). Float must rise smoothly 
and stabilize at each increment. 
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z. Close FUEL BS REG HIGH, open pneumatic 
needle valve to reduce pressure to zero, and 
move F/M SEL handle (2A3) to BY- PASS position. 


aa. Remove pneumatic needle valve from 
FUEL, BS LINE (2A3); pressure-cap connection. 


ab. Move POWER switch (1A1) to ON and 
turn rheostat knob to INCREASE until voltmeter 
indicates 26 +1 volts; ammeter indicates zero. 


ac. Slowly open IMV CONT. PRESS, REG, 
(2A7) unt'l 280 +10 is indicated on IMV CONT 
PR2&SS-HIGH gage (2A7); IMV CONT PRESS- 
LOW gage (2A7} lockout valve actuates at 
260 (+0, -10) psig, 


ad. Slowly open IMV CONT. PRESS. REG, 
(2A7) until IMV control relief valve actuates, 
Relief valve actuates at 2,000 +100 psi, as 
indicated on IMV CONT PRESS-HIGH gage. 


ae. Close IMV CONT. PRESS, REG. (2A7) 
until relief valve reseats. Open IMV CONT. 
PRESS, REG. until 1,750 +100 psi is indicated 
on IMV CONT PRESS-HIGH gage. 


af. Move IMV CONTROL awitch (2A7) to 
AUTOMATIC position; solenoid valve L2 
energizes and closes (audibly), 


ag. Open IMV CONTROL BLEED valve (2A7), 
After pressure downstream of closed solenoid 
valves L1 and L2 bleeds off, close IMV CON- 
TROL BLEED valve. 


ah. Move control switch (1A1) to START 
position and hold, Solenoid valye L1 energizes 
and opens (audibly); AUTO light comes on and 
MANUAL light goes off. Ignore all other lights. 


ai. Move control switch (1A1) to STOP posi- 
tion; releage switch, Solenoid valve L1 de- 
energizes and closes (audibly); MANUAL light 
comes on and AUTO Light goes off. 


aj. Open IMV CONTROL BLFED valve (2A7), 
After pressure downstream of closed solenoid 
valves L1 and L2 bleeds off, close IMV CON- 
TROL BLEED valve. 


ak. Close IMV CONT PRESS. REG. (2A7), 
al. Move IMV CONTROL switch (2A7) to 


MANUAL position. Solenoid valve LZ deener- 
gizes and opens (audibly). 
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am. Move POWER awitch (1A1) to OFF posi- 
tion and turn rheostat knob fully counterclock- 
wise, 


an. Reduce missile air pressure to zero. 
Open MSL AIR valve (MANIFOLD BLEED 
PANEL) until system pressure is reduced to 
zero, MISSILE AIR ON light (1A7) goes off, 


ao. Close MSL AIR valve (MANIFOLD 
BLEED PANEL} and close MSL AIR shucoff 
yalve (MANIFOLD PRESSURE SHUT-OFF 
VALVE PANEL). 


ap. Remove source of missile air and filter 
from MSL AIR inlet connection (SERVICE 
MANIFOLD); pressure-cap inlet, 


5-28, FREON SYSTEM FUNCTION-TEST. 


a. Connect a 5-micron filter to both FREON 
NO, 1 and FREON NO 2 inlet connections 
(SERVICE MANIFOLD). Connect a common 
source of gaseous nitrogen to filter. 


b. Make sure FREON NO, 1 and NO, 2inter- 
connect plumbing is installed between consoles 
No, l and No, 2. 


c. Install pressure caps on FUEL PUMP 
INLET and LOX PUMP INLET (1A3), HELIUM 
HT EXCH INLET and-LOX HT EXCH INLET 
(1A5), LOX BS LINE (2A1), and FUEL BS 
LINE (2A3), 


d. Open FREON NO. 1 and FREON NO. 2 
shutoff valyes (MANIFOLD PRESSURE SHUT- 
OFF VALVE PANEL). 


e. Slowly apply gaseous nitrogen to the con- 
sole until NO. 1 FREON PRESS, ON light and 
NO, 2 FREON PRESS. ON Light come on; lights 
come onat 5-10 psig, 


f. Close FREON NO. 2 shuto/f valve (MANI- 
FOLD PRESSURE SHUT-OFF VALVE PANEL). 


g. Giowly increase gaseous nitrogen pressure 
until NO. 1 gaseous freon relief yalve actuates; 
relief valve actuates at 150 15 pig, 


h. Reduce gaseous nitrogen pressure until 
NO. 1 gaseous freon relief valve reseats; in- 
crease gaseous nitrogen pressure to 100 +10 
psig. 
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i. Open FREON NO, 2 shutoff valve (MANI- 
FOLD PRESSURE SHUT-OFF VALVE PANEL), 
Slowly increase gaseous nitrogen pressure until 
NO, 2 gaseous freon relief valve actuates; relief 
valve actuates at 150 +5 psig. 


j. Reduce gaseous nitrogen pressure until 
No. 2 gaseous freon relief valve reseats; in- 
crease gaseous nitrogen pressure to 100 +10 


psig. 


k. Move MSL AIR F/M SEL ard L.C, AIR 
F/M SEL handles (143) to HIGH position. 


1, Open FREON TO MSL AIR valve (1A3); 
FUEL PUMP INLET PRESS gage (1A4) indi- 
cates 100 +10 psi. 


m. Close FREON TO MSL AIR valve {1A3), 
open FUEL PUMP BLEED vaive (MANIFOLD 
BLEED PANEL) to reduce pressure to zero, 
then close FUEL PUMP BLEED valve, 


n. Open FREON TO L.C. AIR valve (143). 
LOX PUMP INLET PRESS gage (1A4) indicates 
100 +10 psi. 


o. Close FREON TO L.C. AIR vaive (143), 
open LOX PUMP BLEED valve (MANIFOLD 
BLEED PANEL) to reduce pressure to zero, 
then close LOX PUMP BLEED valve. 


oA. Move MSL AIR F/M SEL and L. C. 
AIR F/M SEL handles (143) to BYPASS posi- 
tion, 


p. Make sure GOX BACK PRESSURE and 
HELIUM BACK PRESS valve (146) are open. 


q. Open FREON TO HELIUM valve (1A5); 
HELIUM PRESS gaye (1A5) indicates 100 +10 
psi. 


r. Close FREON TO HELIUM valve (1A5), 
open HELIUM BLEED valve to reduce pressure 
to zera, then close HELIUM BLEED valve. 


8. Open FREON TO GNo valve (145); GOX 
PRESS gage (1A5) indicates 100 +10 psi. 
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t. Close FREON TO GNo valve (145), open 
GN, BLEED valve to reduce pressure to zero, 
then close GN, BLEED valve. 


u. Open FREON TO LOX B. S. valve (2A1); 
HIGH pressure gage (2A8) indicates 100 +10 psi. 


vy, Close FREON TO LOX B.S, valve (2Al), 
open LOX B, S, BLEED valve to reduce pres- 
sure to zero, then close LOX B, 8S. BLEED 
valve, 


w. Open FREON TO FUEL B. S, valve (2A3); 
HIGH pressure gage (2A4) indicates 100 +10 psi. 


x. Close FREON TO FUEL B., S. valve (2A3), 
open FUEL B. S. BLEED valve to reduce pres- 
sure to zero, then close FUEL B, 8. BLEED 
valve, 


y. Keduce gaseous nitrogen source pressure 
to zero, Open FREON NO, 1 and FREON NO.2 
valyes (MANIFOLD BLEED PANEL) until sys- 
tem pressure is reduced to zero. NO. 1 
FREON PRESS. ON light and NO. 2 FREON 
PRESS. ON light go off (1A7). 


z, Close FREON NO. 1 and FREON NC, 2 
valves (MANIFOLD BLEED PANEL) and close 
FREON NO. 1 and FREON NO, 2 shutoff valves 


‘(MANIFOLD PRESSURE SHUT-OFF VALVE 


PANEL), 


aa. Remove source of gaseous nitrogen and 
filters from FREON NO. 1 and FREON NO. 2 
inlet connections (SERVICE MANIFOLD); 
pressure-cap inlets. 


5-29. HYDRAULIC SYSTEM FUNCTION- 
TEST. The temperature of the test fluid must 
not be less than 35° F or more than 125° F any 
time during testing. See figure 5-2 ror hy- 
draulic requirements and figure 5-12 for a 
pneumatit/hydraulic schematic. 


a. Connect a 5-micron filter to HYD PRESS 
(SERVICE MANIFOLD). Connect a facility 
hydraulic supply to filter. 


b, Make sure hydraulic interconnect plumb- 
ing for HYD PRESS, HYD RETURN, and HYD 
REG DRAIN is installed between console No. 1 
and No, 2. 


ec. Connect separate lincs Latween HYD 
RETURN and HYD REG DRAIN (RETURN 
MANIFOLD) and supply reservoir. 
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d. Connect a line between HYD DRAIN (IN- 
TERCONNECT MANIFOLD, console No. 1) and 
supply reservoir, 


e. Check that hydraulic high flow regulator, 
located at rear and below panel (1A1), is fully 
open (adjustment fully clockwise). 


f. Install a shutoff valve and a 0-1,000 psig 
test gage on HYD HI. FLOW OUTLET (1A2). 
Gage must be downstream of shutoif vaive, 


g. Install a shutoff valve on HYD RETURN 
port (2A1). 


h. Install a shutoff valve on ACT & HYD 
RETURN LINE (2A7) and interconnect shutoff 
valve to gage of step f, and to shutoff valve of 
step g. Close all 3 valves, 


i, Install needle valves on HYD RET (1A1), 
GG CONT VALVE CLOSING INLET (2A3), GRD 
RETURN LINE (2A7), IMV RETURN PORT, and 
CLOSING PRESS RETURN (245). 


Install shutoff valves on GRD SUPPLY 
PORT and OVERRIDE PORT (1A1). Interconnect 
shutoff valves and needle valve at HYD RET 
(1A1), Close shutoff valves. 


k. Interconnect GG CONT VALVE OPENING 
INLET to needle valve on GG CONT VALVE 
CLOSING INLET (2A3). 


1. Interconnect GRD SUPPLY PORT to 
needle valve on GRD RETURN LINE (247). 


m. Interconnect FUEL HIGH PRESS LINE 
(2A7) to both needle valves on IMV RETURN 
PORT and CLOSING PRESS RETURN (2A5). 
Close all needle valves. 


n. Close all regulators, shutoff valves, and 
bleed valves, and positiun selector valves to 
BY-PASS, OFF, or CL. 


o, Check that MAIN POWER switch is ON 
(1A8) and CIRCUIT BREAKER 15 AMPS (2A9) is 
pushed in. 


p. Move LIGHT SWITCH and AC LINE switch 
(2A9), located inside temperature recorder 
door, to on; panel light comes on. 


q. Move MOTOR switch of temperature re- 
corder to ON (2A9). Channel 2 indicates hy- 
draulic inlet fluid temperature and channel 3 
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indicates hydraulic return fluid temperature, 
Monitor temperature on both channels through- 
out test. 


r. Open HYDRAULIC PRESSURE valve 
(MANIFOLD PRESSURE SHUT-OFF VALVE 
PANEL) and slowly increase facility hydraulic 
supply pressure to 50 (+5, -0} psig. HYD 
PRESS ON light comes on (1A7). 


s. Slowly increase facility hydraulic supply 
pressure until hydraulic pressure relief valve 
starts to relieve. Relief valve relieves at 
3,000 (+0, -75) psig; flow in hydraulic return 
system is indicated by HYD RETURN PRESS 
light coming on (1A7). 


t. Decrease facility hydraulic supply pres- 
sure until relief valve reseats; increase facility 
hydraulic supply pressure to 2,600 +200 psig. 


u. Close HYDRAULIC PRESSURE valve 
(MANIFOLD PRESSURE SHUT-OFF VALVE 
PANEL) and open HYDRAULIC SYSTEM vaive 
(MANIFOLD BLEED PANEL); HYD PRESS ON 
and HYD RETURN PRESS lights go off (1A7). 


vy. Close HYDRAULIC SYSTEM valve and 
slowly open HYDRAULIC PRESSURE valve; HYD 
PRESS ON light comes on (1A7). 


w,. Open shutoff valve at GRD SUPPLY PORT 
and slowly open INLET PRESS REG untll IN- 
LET PRESS gage indicates 2, 200 +190 psi(1A1). 


x. Move FLOWMETER SELECTOR valve to 
LOW, slowly open needle valve at HYD RET, 

I and adjust flow, in four equal increments, from 
20 to 200 cc/min as indicated on HYD RETURN 
LOW flowmeter (1A1). HYD RETURN PRESS 
light comes on (147). Float must rise smoothly 
and stabilize at each increment. 


y. Close INLET PRESS REG, shutoff vaive 
at GRD SUPPLY PORT, and needle valve at 
HYD RET; move FLOWMETER SELECTOR 
valve to HIGH. INLET PRESS gage decreases 
to zero {1A1), 


z. Open shutoff valve at OVERRIDE PORT 
and slowly open OVERRIDE PRESS REG until 
OVERRIDE PRESS gage indicates 2, 200 +100 
psi (1A). 
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aa. Slowly open needle valve at HYD RET and 
adjust flow, in four equal increments, from 0, 2 
to 2.1 gpm, as indicated on HYD RETURN HIGH 
flowmeter (1A1), Float must rise smoothly and 
stabilize at each increment. 


ab. Close OVERRIDE PRESS REG, shutoff 
valve at OVERRIDE PORT, and needle valve at 
HYD RET; move FLOWMETER SELECTOR 
valve to OFF, OVERRIDE PRESS gage de- 
creases to zero (1A1), 


ac. Open FUEL HIGH PRESS REG until FUEL 
HIGH PRESS gage indicates 500 +50 psi (2A7), 


ad. Slowly open needle valve at IMV RETURN 
PORT and adjust flow, in four equal increments, 
from 3 to 30 ce/min, as indicated on IMV 
RETURN flowmeter (245). Float must rise 
smoothly and stabilize at each increment, 


ae. Tlose needle valve at IMV RETURN 
PORT, slowly open needle valve at CLOSING 
PRESS RETURN, and adjust flow, in four equal 
increments, from 500 to 5,000 cc/min, as 
indicated on CLOSING PRESS RETURN flow- 
meter (2A5), Float must rise smoothly and 
stabilize at each increment, 


af. Close FUEL HIGH PRESS REG (2A7) and 
open needle valve at IMV RETURN PORT; 
FUEL HIGH PRESS gage decreases to zero 
(247). Close buth needle valves. 


ag. Open HYD PRESS REG until HYD PRESS 
gage indicates 2, 200 +100 psi (2A7). 


ah. Slowly open needle valve at GRD RETURN 
LINE and adjust flow, in four equal increments, 
from 0.080 ty 0,80 gpm, as indicated on HYD 
RETURN FLOW flowmeter (2A7). Float must 
rise smoothly and stabilize at each increment, 


ai. Close HYD PRESS REG; HYD PRESS 
gage decreases to zero (2A7). Close needle 
valve, 


aj. Move control switch to CLOSE, 


ak. Open HYD PRESS REG until CLOSING 
INLET PRESS gage indicates 2, 200 +100 psi 
(2A3). Move CIRCUIT SEL selector valve to 
GG and HYD RETURN FLOW selector valve to 
LOW (243). 
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al. Slowly open needle valve at GG CONT 
VALVE CLOSING INLET and adjust flow, in 
four equal increments, from 0.21 to 2,1 gpm, 
as indicated on HYD RET FLOW flowmeter 
(243), Float must rise smoothly and stabilize 
at each increment. 


am. Close needle valve and move control 
switch to OPEN, OPEN light comes on, 
CLOSED light goes off, OPENING INLET 
PRESS gage indicates 2,200 +100 psi, and 
CLOSING INLET PRESS gage decreases to 
45 +5 psi (2A8). 


an. Repeat step al; close HYD PRESS REG 
and move CIRCUIT SEL selector valve to CL. 
CLOSING INLET PRESS and OPENING INLET 
PRESS gages decrease to zero (2A3). 


ao. Move control switch to OFF. Close 
needle valve, 


ap. Turn HYD RETURN FLOW selector 
switch (FLOW RATE INDICATOR) to HIGH 
{2Al), 


aq. Open shutorf vaive at ACT & HYD 
RETURN LINE (2A7) and open HYD HI- FLOW 
SHUTOFF valve (1A2). 


ar. Open HYD HI-F' OW REG until HYD HI- 
FLOW PRESS gage indicates 2, 200 +100 psi 
(1A2). 


as. Slowly open shutoff valve at HYD HI- 
FLOW OUTLET (142) and adjust flow from 
0 to 45 gpm, as indicated on HYD RETURN 
FLOW meter (2A1), The 0-1, 000 psi test gage 
downstream of shutoff valve indicates 5002100 
psi. 


at. Close shutoff valve at HYD HI- FLOW 
OUTLET (1A2) and close shutoff valve at ACT 
& HYD RETURN LINE (2A7). 


au. Turn HYD RETURN FLOW selector 


switch (FLOW RATE INDICATOR) to LOW (2A1). 


av. Slowly open shutoff valve at HYD 
RETURN port and check that HYD RETURN 
FLOW selector valve (2A3) is in CL position, 


aw. Slowly open shutoff valve at HYD HI- 
FLOW OUTLET and adjust flow from 0 to 18 
gpm, as indicated on HYD RETURN FLOW 
meter (2A1). The 0-1,000 psi test gage must 
not exceed 800 psig. 


ax. Close HYD HI- FLOW SHUTOFF valve 
and HYD HIi- FLOW REG (1A2). 


CAUTION 


HYD HI- FLOW SHUTOFF vaive must 
be completely closed before closing 
HYD HI- FLOW REG because damage 
to or failure of valve 19-9023747 can 
result. 


ay. Open shutoff valve at ACT & HYD RE- 
TURN LINE (ZA7). The 0-1, 000 psi test gage 
and HYD HI- FLOW PRESS gage decrease to 
zero (1A2). 


az. Close shutoff valves at ACT & HYD RE- 
TURN LINE (2A7), HYD RETURN port (2A1), 
and HYD HI- FLOW OUTLET (1A2). 


ba. Close HYDRAULIC PRESSURE vaive 
(MANIFOLD PRESSURE SHUT-OFF VALVE 
PANEL) and open HYDRAULIC SYSTEM valve 
(MANIFOLD BLEED PANEL). HYD PRESS ON 
and HYD RETURN PRESS lights go off (147), 


bb. Move MOTOR, AC LINE, and LIGHT 
SWITCH switches (2A9), located inside temper- 
ature recorder, to O} F; panel light goes off. 


bec. Decrease facility hydraulic supply pres- 
sure to zero and disconnect supply and filter 
from HYD PRESS port (SERVICE MANIFOLD), 


hd. Connect a 5-micron filter and facility 
gaseous nitrogen supply to HYD PRESS port 
(SERVICE MANIFOLD). 


be. Close HYDRAULIC SYSTEM valve 
(MANIFOLD BLEED PANEL) and increase 
facility gaseous nitrogen supply pressure to 
700 +50 psig. 


bf. Open HYDRAULIC PRESSURE valve 
(MANIFOLD PRESSURE SHUT-OFF VALVE 
PANEL). 


bg. Open INLET PRESS REG and OVER- 
RIDE PRESS REG until INLET PRESS and 
OVERRIDE PRESS gages indicate 55 +5 psi 
(1A); open shutoff valves at GRD SUPPLY 
PORT and OVERRIDE PORT (1A1). 


bh. Move FLOWMETER SELECTOR valve 
to LOW and slowly open needle valve at HYD 
RET port (1A1). Continue purge until no liquid 
is visible in HYD RETURN LOW flowmeter 
(1A1). 


bi. Close needle valve at HYD RET part and 


move FLOWMETER SELECTOR valve to HIGH, 
Open needle valve and continue purge. 
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bj. Open FUEL HIGH PRESS RFG until 
FUEL HIGH PRESS gage indicates 55 +5 psi 
(2A7). Sluwly open needle valves at IMV 
RETURN PORT and CLOSING PRESS RETURN 
(2A5). 


bk. Open HYD PRESS REGuntil HYD PRESS 
gage indicates 55 +5 psi. Slowly open needle 
valve at GRD RETURN LINE (2A7). 


bl. Open shutoff valves at ACT & HYD 
RETURN LINE (2A7) and 1YD RETURN port 
(2A1). 


bm. Open HYD HI- FLOW SHUTOFF valve 
and open HYD HI-FLOW REG until HYD HI- 
FLOW PRESS gage indicates 55 +5 psi (1A2), 


bn. Slowly open shutoff valve at HYD HI- 
FLOW OUTLET (1A2) and continue pv rge for 
3 +0,5 minutes; close shutofi valve at ACT & 
HYD RETURN LINE (2A7). 


bo. Move CIRCUIT SEL selector valve to 
GG, HYD RETURN FLOW selector valve to 
HIGH, and control swith to OPEN. OPEN light 
comes on (2A3). Allow purge to continue for 
3 +0. 5 minutes; close shutoff valve. 


bp. Open HYD PRESS REG until OPENING 
INLET PRESS gage indicates 55 +5 psi, Slowly 
open needle valve at GG CONT VALVE CLOS- 
ING PORT (243). Continue purge for 3 40.5 
minutes and cinse needle valve. Move MLV 
SEL VALVE aelector valve to CL, CIRCUIT 
SEL selector valve to GG, and HYD RETURN 
FLOW selector valve to LOW (2A3). 


bq. Move HYD RETURN FLOW selector 
valve to LOW and control switch to CLOSE; 
CLOSED light comes on (2A3). 
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br, Open HYD PRESS REG until CLOSING 
INLET PRESS gage indicates 55 +5 psi; slowly 
open needle valve at GG CONT VALVE CLOS- 
ING PORT (2A3). Continue purge for 3 :0.5 
minutes, 


bs. Decrease facility gaseous nitrogen 
supply pressure to zero and open HYDRAULIC 
SYSTEM valve (MANIFOLD BLEED PANEL). 


bt. Open all test shutoff and needle valves; 
all hydraulic gages decrease to zero. 


bu. Remove test equipment, install pressure 
ca,9s On all openings, and close all regulators 
and shutoff and bleed valves. 


hy, Pull out CIRCUIT BREAKER 15 AMPS 
(249); all flowmeter lights ,0 off, 


tw. Move MAIN POWER switch (1A8) to OFF; 
remaining lights on both consoles go off. 


5-30, REMOVING. 


5-d1. Disassemble the engine checkout console, 
as required, to accomplish necessary repair or 
replacement. See figure 5-13 for index and 
part numbers. When removing panels 1A1, 
1AZ, 1A3, 1A5, 2A1, 2A3, 2A5, and 2A7, 
attach lift fixture T-8102313, or equivalent, to 
panel lift bolts. 


CAUTION 


Handles must not be used to lift the 
panels listed above. since the weight 
of the panels could cause the handles 
to break, resulting in damage to the 
equipment. 
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1 9023453-11 
AN520C10R14 
LD153-0010-0008 
1965-2 
1988-2 
NAS1190C3 TION 
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MS15795-808 
RD111-9001-0024 
NAS879C6 
MS15795-814 
9023596 
ANS35-4-4 
9023651-21 
AN520C10R10 
MS15795-808 
NAS679C3 W 
9023542-3 
ANS07C1032 R8 
MS15795- 808 
NAS679C3W 
PTO7TP-14-58 
PTOTP-14-5P 
PTO7P-8-25 
PTO7TP-8-25 
19-9021928-8 
ANS07C428R14 
LD153-0010-0009 
NAS679C4W 
AN816-4-4C 
10-9023775 
RD273-0006-0400 
M&28778-4 
AN939C4 

9023782 
9023839-~1 
9023839-2 
ANS20(416R12 
MS15795-810 
NAS679C4W 
38031N-4C-8 
MS15795-810 
RD273-0015-0800 
MS28778-6 
MS28777~-6 
AN6289C6 
RD264-3005-3002 


RD273- 0015-0800 
MS28778-8 
MS28777-8 
AN6289C8 
9023838 
ANS15C8R10 


Figure 5-13, 


R-3896-5 
Volume J 


Description 


Panel (1A1) (F-1) 


Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Plate (F-3) 
Screw (F-3) 
Chassis (X-3) 
Serew (F-3) 
Washer (F-3) 
Nut (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Connector (F-3) 
Connector (F-3) 
Connector (F-3) 
Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Nipple (F-3) 
Snubber (F-3) 
Union (F-3) 
Packing (F-~3) 
Elbow (F-3) 
Flowmeter (F-1) 
Bracket (X-3) 
Bracket (X-3) 
Screw (F-3) 
Washer (F+3) 
Nut (F-3) 
Screw (F-3) 
Washer (F-3) 
Elbow (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Check valve 
(F-2) 
Elbow (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Bezel (F-3) 
Screw (F-3) 


Index 
No, 


3 
(cont) 
4 


oon 


Fart 
No. 


M815795-807 
NAS679COBW 
19-9023778-2 
LD153-0010-0033 
RD273 -0003 -0800 
RD273- 0004 - 0600 
RD273-0004- 0800 
RD273-0019-1000 
RD273-0015-0800 
RD273-0006-0600 
MS28778-8 
MS28778-6 
MS28777-8 
MS28777-6 
AN6289C8 
AN6289C6 
$023770-21 
9023652-1 
9923652-2 
AN520C416R12 
MS§15795-810 
NAS679C4W 

3803 1N-4C-8 
MS15795-810 
RD273-0015-0600 
MS28778-6 
MS28777-6 
AN6289C6 
AN832-6C 
AN939C6 
RD284-3008 - 3002 


AN894C8-6 
RN273-0016-0800 
MS28778-8 
MS&28778-8 
MS28777-8 
MS28777-6 
AN6289C8 
AN6289C86 
9023653 
AN515C8R10 
MS15795-807 
NAS679C08'Y 
19-9023745-1 
NAS1190C08'T10N 
MS15795-807 
RND273-0006-0800 
RD273-0019-1200 
MS28778-8 
MR&6WOS0DCVVR 
MR36 W002 DCAAR 
71041 

MS25165 


Description 


Washer (F-3) 
Nut (F-3) 
Regulator (F-1)} 
Washer (F-3) 
Tee (F-3) 
Tee iEr3 
Tee (F-3 
Reducer (F-3) 
Elbow (F-3) 
Union (F-3) 
Packing (F-3) 
Packing (F-3) 
Ring (F-3) 
Ring (F-3) 
Nut (F-3) 

Nut (F-3} 
Flowmeter (F-1) 
Bracket (X-3) 
Bracket (X-3) 
Screw (F-3) 
Washer (F-3) 

Nut (F-3) 
Screw (F-3) 
Washer (F-3) 
Elbow (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Union (F-3) 
Elbow (F-3) 
Check valve 
(F-3) 
Bushing (F-3) 
Tee (F-3) 
Packing (F-3) 
Packing (F-3) 
Ring (F-3) 
Ring (F-3) 
Nut (F-3) 
Nut (F-3) 
Bezel (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Valve (F-2) 
Screw (F-3) 
Wasner (F-+3) 
Union (F-3) 
Reducer (F'-3) 
Packing (F-3) 
Voltmeter (F-3) 
Ammeter (F-3) 
Rheostat (F-3) 
Knob (F-3) 


Disassembly of Engine Checkout Conscle (Sheet 6 of 20) 
Changed 12 November 1969 


Index 
No. 


10 
11 


12 
13 
14 


5 


15 


17 


sealers Peano 


Part 
No. 


MS25089-3C 
1126-1 
GLDS5SAMP 
MS25307-272 
31882 
MS25307-232 
31882 

90234957-11 
ANS20C10R14 
LD153- 0010-0008 
1965-2 

1988-2 
MS835234-64 
MS35335-60 
9023788 
ANS5I5C1IOR6 
LD153-0010-0007 
NASETICIW 
PT07P-18-30P 
MS35489-13 
RD415-3001-0001 
RD450-2001-0001 
MS25237-327 
RD3YB- 0001-0004 


RD338-0001-0008 


RD3I38--0001-0003 


RD3I32-0003-0322 
RN332-0003-0329 
RD332-0903-0316 
RD332 -0003 - 0317 
RD332-0003 -0321 
RD332-0003-0318 
RD&32-0003- 0320 
RD332-0003 -6313 
RD332- 0008 - 0286 
RD332-0003 - 0282 
RD332-0003 --0284 
RD332-0003 -0281 
RD332-0003 -0283 
RD332-0005 ~ 0285 
9024038-3 
AN520C10R14 
1,153 -0010-0008 
9023619 
AN535-2-4 
§23454 
AN520C10R14 


Figure 5-13, 


Description 


R-3896-5 
Yolume I 


Switch (F-3) 
Fuse lite (F-3) 
Fuse (F-9) 
Switch (F-3) 
Terminal (#-3) 
Switch (F-3) 
Terminal (F-3) 
Panel (1A7) (F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (I°-3) 
Screw (F-3) 
Washer (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector {F-3) 
Grommet (F-3) 
Lampholder (F-3) 
Control (F-3) 
Lamp (F-3) 
Filter (DS7, DS8, 
DS9) (F-3) 
Filter (D812, 
DS13, DS14) 
(F-3) 
Filter (DS1 thru 
Ds6, DS10, 
DS11) (F-3) 
Lens (DS1) (F-3) 


Lens (D811) (F-3) 


Lens (DS86) (F-3) 
Lens (DS10)(F-3) 
Lens (DS2) (F-3) 
Lens (DS5) (F-3) 
Lens (DS3) (F-3) 
Lens (DS4) (F-3) 
Lens (DS7) (F-3) 
Lens (DS8) {F-3) 
Lens (DS9) (F-3) 
Lens (D812) (F-3) 
Lens (DS12)(F-3) 
Lens (2D814)(F-3) 
Panel (F-1) 
Screw (F-3) 
Washer (F-3) 
Plate (F-3} 
Screw (F-3) 
Panel (1A2)(F-1) 
Screw (F-3) 


| Sea 


Index 
No. 


17 


(cont) 


18 


19 


Disassembly of Engine Checkout Cc 


LD153-0010-0008 
1965-2 

1988-2 
NASILDOC3TION 
MS15795-808 
RD111-9001-0024 
NAS679C6 
MS15'795-814 
9023664 
AN525-4-4 
9023651-31 
AN520C1L0R10 
MS15795-808 
NAS679C3W 
19-9021928-8 
AN5S07 C428 R14 
LD153-0010-0009 
NAS679C4 W 
ANB16-4-4C 
19-9023775 
RD273-0006-0400 
MS28778-4 

19-902 1928-4 
AN507C428R14 
LD163 -0010-0009 
NAS678C4 W 
RD273-0007-0404 
19+9023777-1 


NAS1004-24A 
MS15795-810 
NAS6T9C4W 
9023999 
AN520C416R12 
R273 -0002-0800 
RD273-0019- 1000 
AN6289C8 
MS28778-8 
MS28777-8 
RD284-5017-0125 


19-9023°774-2 
MS15795-826 
RD273-0004 - 0800 
RD2 74-0006 - 0800 
AN6289C8 
MS28778-8 
MS28777-8 
19-9023746 
NAS17°1-4-20 
LD1. 0010-0009 
NASO IC4W 
RbD273 0020-0404 


Section V 


Description 


Washer (F-3) 
Handie (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3)} 
Plate (F-3) 
Screw (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Gage (F-2) 
Serew (F-3) 
Washer (F-3) 
Nut (F-3) 
Nipple (F-3} 
Snubber (F-3) 
Union (F-3) 
Packing (F-3) 

Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Nipple (F-3) 
Gage saver 
(F-2) 

Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Bracket (M-3) 
Screw (F-3) 
Tee (F-3) 
Reducer (F-3) 
Nut (F-3} 
Packing (F-3) 
Hing (F-3) 
Retief valve 
(F-3) 

Valve (F-1) 
Washer (F-3) 
Tee (F-3) 
Union (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 

Valve (F~1} 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Flbow {F+3) 


vm ts allt 


(Sheet 7 of 20) 
Ci: otged 12 November 1969 


5-48 


Section V 


22 


23 


24 


25 


19-9023774-4 
LD153-0010-0032 
RD273-0015- 1600 
AN6289C16 
MS28778-16 
MS28777-16 
19-9021928-6 
ANSUTC428R14 
LD153-0010-0009 
NASB79C4W 
RD273-0007-0404 
19-9023777-3 
MS15795-810 
NAS1004-24A 
NAS679C4W 
9023999 
ANS20C416R12 
MS15795-810 
NAS6879C4 W 
RD273-0002 -0800 
RD273-0019- 1000 
AN6289C8 
MS28778-8 
MS28777-8 
9023577 

RD284- 5017-0330 


19-9023772-~4 
RD273-0025-0800 
AN894C8-6 
AN6289C6 
M&28778-6 
MS28777-6 
9023458-11 
AN520C10R14 
L.D153-0010-0008 
1965-2 

1988-2 
NAS1190C3T10N 
MS15795- 808 
9025794 
ANS15C8-8 
MS15795-807 
NAS679C038 W 
MS35489- 13 
9024148 
AN520¢C10-7 
MS15795-808 
MS3100R22-22P 
AN51E5C4+7 
MS15795-804 
NAS679CO4 W 


R-3896-5 
Volume I 


Description 


Valve (F-1) 
Washer (F-9) 
Elbow (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F'-3) 

Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Nipple (F-3) 
Gage saver (F-2) 
Washer (F-3) 
bolt (F-3) 

Nut (F-3) 
Bracket (M-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Tee (F-3) 
Reducer (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Orifice (F-3) 
Relief valve 
(F-3) 

Regulator (F-1) 
Elbow (F-3) 
Bushing (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 

Panel (1A8)(F-1) 
Screw (F-3) 
Washer (F-3)} 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Grommet (F-3) 
Plate (M-3) 
Screw (F-3) 
Washer (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 


Index 


25 
(cont) 


26 


27 
28 


29 
30 


31 


32 


33 


34 


480073-1 


42637-3 

42575-3 
AN515C8-12 
M815795-807 
NAS679 C08 W 
480065-3 
AN513C6-10 
AN515C6-6 
MS15795- 806 
RD415-3001-0001 
FY 50-2001-0001 
RD228-0001-9001 
MS2 5237-327 
RD3I32 - 0003 - 0323 
RN332 -0003 -0324 
MS2433 t-2 

HKR 

AGC- 15AMP 

M82 5307-232 
101-N-W 

RD332- 0003-0358 
9023810 
ANS20C10R14 
LD153-0010-0008 
19-9023774-2 
MS15795-826 
19-9023773-4 
RD273-0006-0800 
MS28778-8 
RD273-0019~- 1900 
MS28778- 12 
AN919-19C 
AN832-8C 
MS28777-8 
AN939C8 
AN6289CB 
19-9023774 -2 
MS15795-826 
RD273-0015-9800 
MS28778-8 
MS28777-8 
AN6289C8 
19-9023774-4 
LDJ53~0010-0032 
RN273-0006- 1600 
MS28778 - 16 
MS28777-16 
RD273-0015- 1600 
AN6289C16 


Description 


Terminal block 
(F-3) 

Taper pin (F-3) 
Taper pin (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Bracket (M-3)} 
Screw (F-3) 
Screw (F-3) 
Washer ({F-3) 

Lampholder (F-3) 
Control (F-3) 
Filter (F-3) 
Lamp (F-3} 
Lens (D83)(F-3) 
Lens (NS2)(F-3) 

Switch (F-3) 

Fuse Holder (F-3) 
Fuse (F-3) 

Switch (F-3) 

Lampholder (F-3) 
Lens ‘DS1)(F-3) 

Panel (X-3) 
Screw (F-3) 
Washer (F~3) 

Valve (F-1) 
Washer (F-3) 
Filter (F-2) 
Union (F-3) 
Packing (F-3) 
Reducer (F-3) 
Packing (F-3) 
Reducer (I-38) 
Union (F-3) 
Ring (F-3) 
Elbow (1-3) 
Nut (F-3) 

Valve (F-1) 
Washer (F-3) 
Elbow (F-3) 
Packing (F-3) 
Ring (F-3) 

Nut (F-3) 

Valve (F-1) 
Washer (F-3) 
Union (F-3) 
Packing (F-3) 
Ring (F-3) 
Elbow (F+3) 

Nut (F~3) 


Figure 5-13, 


Disassembly of Engine Checkout Console (sheet 8 of 20) 
Changed 12 November 1969 


Index 
No. 


35 


36 


37 


38 


Part 
No. 


9023455 
AN520C10R14 
LD153-0010-0008 
1965-2 

1988-2 
NAS1190C3 TION 
MS15795-808 
RD111-9001-0024 
NAS679CE 
MS15795-814 
9023703 
AN535-4-4 
9023651 
AN620C10R10 
MS15795-808 
NAS679C3W 
9023770 
9023771-~1i 
9023652-~1 
9023652-2 

3803 1N-4C+8 
MS15795-3810 
AN520C416R12 
M315795-810 
NAS679C4W 
RD273-0015-0600 
MS28778-6 
MS28777-6 
AN6289C6 
A.N832-6C 
ANSS9CE6 
F'D284-3007-3002 
AN919-12C 
MS28778- 8 
9123653 
AN515C8R10 
MS815795-807 
NAS679 COB W 
19-9023774~2 
MS15795-826 
RI284-3004-4003 
RD273-0002 -0800 
RD273~0004 - 0800 
MSz8778--8 
MS28777-8 
AN6)89CB 
RD2%3-0006-0800 
19-$023745-4 
LL22A04 P8 
MS15795 807 

RD2 73-0106 -0800 
RD273-0016-0800 


Description 


R-3896-5 
Volume I 


Panel (1A43)(F- 1) 


Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F+3) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Plate (F-3) 
Screw (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Flowmeter (F~1) 
Flowmeter (F-1) 
Bracket (X-3) 
Bracket (X-3) 
Screw (F-3) 
Washer (F-3) 
Screw (F-3) 
Washer (F-3) 
Nat (F-3) 
Elbow (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3)} 
Union (F-3) 
Elhow (F-3) 


Check valve (F-3) 


Reducer (F-3) 
Packing (F-3) 
Bezel (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Valve (F-1) 
Washer (F-3) 


Check valve (F-3) 


Tee (F-3) 
Tee (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut \F-3) 
Union (F-3) 
Valve (F-2) 
Screw (F-3) 
Washer (F-3) 
Union (F-3) 
Tee (F-3) 


Index 


No. 


38 
(cont) 


39 


40 


41 


42 


No. 


RND273-0015-0600 
AN893-12C 
AN832-6C 
AN939C6 

R273 - 0003-0600 
MS28778-8 
MS28778-6 
MS28777-6 
ANG6Z89C6 
RD284-5015-0125 


19-9023745-4 
LL22A04 P8 
MS15795-807 
AN893-12C 
RD273-0002- 0600 
RH273-0019- 1200 
RD273 -0004 - 0800 
MS28778-8 
MS28777-8 
ANG288C8 
MS28778-6 
MS28777-6 
AN6289C6 
RN264- 5015-6125 


9023770-11 
9023774 
9023652-1 
9023652-2 

3083 1N-4C-8 
MS15795-810 
AN520C416R12 
MS15795-810 
NAS679C4W 
RD2%3-0015-0600 
MS28778-6 
MS28777-6 
AN6289 C6 
RN284-3007-3002 


RD273- 0019-1200 
MS28778-8 
19-9023772-2 
RN273-9006-0600 
MS28778-6 
RD284-3001-2003 


9023459 
AN520C10R14 
LD153-0010-0008 
1965-2 


Section V 


Description 


Elbow (F-3) 
Bushing (F-3) 
Union (F-3) 
Elbow (F-3) 
Tee (F-3) 
Packing (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (f-3) 
Relief valve 
(F -3) 

Valve (F-2) 
Screw (F-3)} 
Washer (F-3) 
Bushing (F-3) 
Tee (F-3} 
Reducer (F-3} 
Tee (F-3) 
Packing (F-3} 
Ring (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F~3) 
Relief valve 
(F-3) 

Fiowmeter (F- 1!) 

Flowmeter (F-1) 
Bracket (X-3)} 
Bracket (X-3) 
Screw (F-3) 
Washer (F-3) 
Screw (F-d) 
Washer (F-3) 
Nut (F-3) 
Elbow (F-3} 
Packing (F-3) 
Ring (F-3) 
Nut (F+3) 
Check valve 
{F-3) 

Reducer (F-3) 
Packing (F-3) 

Regulater (F-1) 
Union (F-3) 
Packing (F-3) 
Check valve 
(F-3) 

Panel (1A4)(F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 


Figure §-13, 


Disassembly of Engine Checkout Console (Sheet 9 of 20) 


Changed 12 November 1969 5-51 


44 


45 


46 


47 


48 


5-52 


Part 

No. 
1988-2 
NASIIMC3 TION 
MS15795-808 
19-9021928-5 
AN507 C428814 
LD153-0040-0009 
NAS679C4W 
AN816-4-4C 
ANG#90(C4 
AN815-4C 
MS828778-4 
Mg28777-4 
AN6289C4 
19-9023775 
R1973-0003-0400 
RD273 0019-1000 
9023811 
AN520C10R14 
LD153-0010-0008 
19-9023774-2 
MS15795-826 
RD273 -0019-1000 
RD284-3004-4003 


RD273-2008-0001 
19-9015761 
MS28778-8 
19-9023774-2 
MS15795-826 
RD273 -0006-0800 
RN273.2008-0001 
19-801576% 
MS23778~8 
199023774 2 
MS15795-826 
RD273 -0002-0800 
AN6289C8 
MS28778 B 
MS26777-8 
RD284-5017-0150 


19-9615761 
RD273 -2008-0001 
19-9023774-2 
MS$15795-826 
RN273-0015-0800 
MS28777-8 
MS28778-3 
AN6280C8 
RD273~2008-0001 
19- 9015761 


R-3896-5 
Volume I 


Description 


Ferrule (F-3) 
Screw (F+3) 
Washer (F-3) 
Gage (F-2) 
Serew (F-3) 
Washer (F+3) 
Nut (F-3) 
Nipple (F+3) 
Elbow (F-3) 
Union (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Snubber (F-3) 
Tee (F-9) 
Reducer (I’-3) 
Panel (X-3) 
Screw (F-3) 
Washer (F-3) 
Valve (F-1} 
Washer (F-3) 
Reducer (F-9) 
Check valve 
(F-3) 
Adapter (F-3) 
Silencer (F-3) 
Packing (F-3) 
Valve (F-1) 
Washer (F-3) 
Union (#3) 
Adapter (F-3) 
Silencer (F-3) 
Packing (F«3) 
Valve (F-1} 
Washer (F.3) 
Tee (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Relief valve 
(F-3) 
Silencer (F-3) 
Adapter (F-3) 
Valve (F-1) 
Washer (F-3) 
Elbow (F-3) 
Ring (F-3) 
Packing (F-3) 
Nut (F-3) 
Adapter (F-3) 
Silencer (F+3) 


49 


50 


51 


52 


54 


19-9093774-2 
MS15795-826 
RD273-0006-0800 
M828778-8 
9023456 
ANS520C10R14 
LD15§3-0010-0008 
1965-2 

1988-2 
NAS1190C3T10N 
MS15795-808 
RD111-9001-0024 
NAS679C6 
M815785-814 
9023750 
AN535-4-4 


9023651 
AN520C10R10 
MS15795.-808 
NAS679COW 
19-9021928-4 
AN507C428R14 
LD153-0010-0009 
AN616-4-4C 
19-9023775 
RD273-0006- 0400 
MS2 8778-4 
19-9023772-3 
AN832-6C 
AN939C6 
RD273-0019- 1200 
AN6289C6 
MS28777-6 

M8287 18-6 
RH284-3004-4003 


RD273-0016~0800 
AN894 CB-6 
AN6289C8 
MS28777-8 
MS28778-8 
19-9021928-8 
AN507C428R14 
LD153-0010-0009 
NAS679C4W 
ANB16-4 -4C 
19-9023775 
RD273-0006-0400 
MS28776~4 
19-9021928-7 


Description 


Valve (F-1) 
Washer (F-3) 
Union (F-3) 
Packing (F+3) 

Panel (1A5) (F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3} 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Bolt (F-3) 
Nut (F-3) 
Washer (¥-3) 
Plate (%-3) 
Drive screw 
(F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Gage (F-2) 
Screw (F-3) 
Nut (F-3) 
Nipple (F-3) 
Snubber (F-3) 
Union (F-3) 
Packing (F-3) 

Regulator (F-1) 
Union (F-3) 
Elbow (F-3) 
Reducer (F-3) 
Nut (F-3) 
Ring (F-3) 
Packing (F-3) 
Check valve 
{F-3) 

Tee (F-3) 
Bushing (F-3) 
Nut (F-3) 
Ring (F-3) 
Packing (F-3) 

Gage (F-2) 
Screw (F«3) 
Washer (F-3) 
Nut (F-3) 
Nipple (F-3) 
Snubber (F-3) 
Union (F-3) 
Packing (F-3) 

Gage (F=2) 


Figure 5-13. Disassembly of Engine Checkout Console (Sheet 10 of 20) 
Changed 12 November 1969 


‘Index 
No. 


—' 


54 
(cont) 


55 


56 


57 


mmm 


Part 
No. 


AN507 C428R14 
LD153~-0010-0009 
NAS679C4W 
AN816-4-4C 
19-9023775 
RD273-0006-0400 
M828778-4 
19-9023772-5 
AN832-6C 
AN939C6 
MS28777-6 
AN6289 C6 
AN894C8-6 
RD284-3004-4003 
RD273-0004-0800 
AN6289C8 
MS28777-8 
MS28778-8 
MS28778-6 
19-9023774-2 
MS15795-826 
RD2&73-0015-0800 
AN6289C8 
MS28777-8 
MS28778-8 
RD273-0006-0800 
MS28778-8 
9023460 
AN520C10R14 
1.D153-0610-0008 
1965-2 

1988-2 
NAS1190C3 TLON 
MS).5795-808 
19-9023 748 


AN4-~5A 
LD153-0010-0009 
NAS679A4 
AN814-8C 
MS28778-8 
RD273-0019~-1000 
MS28778-8 
RD273-0015-0400 
ANG249C4 
MS828778-4 
MS28777-4 
RD273-0002 -0400 
AN6289C4 
RNH273- 0019-1000 
MS28778~4 
MS28777-4 


R- 3896-5 
Volume I 


Description 


Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Nipple (i*~3) 
Snubber (F-3) 
Union (F-3) 
Packing (F-3) 
Regulator (F-1) 
Union (F-3) 
Elbow (F-3) 
Ring (F-3) 
Nut (¥-3) 
Bushing (F-3) 
Valve (F-3) 
Tee (F-3) 
Nut (F-3) 
Ring (F~3) 
Packing (F-3) 
Packing (F-3) 
Valve (F-1) 
Washer (F-3) 
Elbow (F-3)} 
Nut (F-3) 
Ring (F-3) 
Packing (F-3) 
Union (F-3) 
Packing (F-3) 
Panel (1A6) (F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Pressure indi- 
cator (F-2) 
Bolt (¥-3) 
Washer (F-3) 
Nut (F-3) 
Plug (F-3) 
Packing (F'-3) 
Reducer (F-3) 
Packing (F~3) 
Elbow (F-3) 
Nut (F-3) 
Packing (¥-3) 
Ring (F-3) 
Tee (F-3) 
Nut (F-3) 
Reducer (F-3) 
Packing (F-3) 
Ring (F-3) 


Index 


No. 


59 


60 


61 


63 


19-9023774-2 
LDi53-0010-0029 
AN893-3C 
MS28778-8 
RD273 - 0003-0400 
MS28778-4 
AN62889C4 
MS28777+4 
9023614 
AN520C10P 14 
LD153-0010 -0008 
19-9023774-2 
MS15795-826 
AN893-30 
MS28778~7 
RD284-3004 - 0003 


RD273-0003 - 0400 
RD273-0019-1000 
AN6289C4 
MS28777-4 
MS28778-4 
19-9015761 
AN912-5C 
AN816-4-4C 
19-9029774-2 
MS15795-826 
AN893-3C 
MS28778-8 
RD284-3001-0003 


MS828778-4 
RD273-0019-1000 
9023461 
AN520C10R14 
1.D153-0010-0008 
1965-2 

1988-2 
NAS1LI90C3TION 
MS15745-808 
RD111-9001- 0024 
NAS679C6 
MS15795-814 
9023837 
AN5S35-4-4 
9023653 
AN515C8R10 
MS15795-807 
NAS679C08W 
9023838 
AN515C8RI10 
MS15795-807 


Section V 


Description 


Valve (F+1) 
Washer (F-3) 
Bushing (F-3) 
Packing (F-3) 
Tee (F+3) 
Packing (F-3) 
Nut (F-3) 
Ring (F-3) 

Panel (X-3) 
Screw (F-3) 
Washer (F-3) 

Valve (F-1) 
Washer (F-3) 
Bushing (F-3) 
Packing (F-3) 
Check valve 
(F-3) 

Tee (F-3} 
Reducer (F-3) 
Nut (F-3) 
Ring (F-3) 
Packing (F-3) 
Silencer (F-3) 
Bushing (F-3) 
Nipple (F-3) 

Valve (F-1) 
Washer (F-3) 
Bushing (F~3) 
Packing (F-3) 
Check valve 
(F-3) 

Packin* (F-3) 
Reducer (F-3)} 

Panel (2A5) (F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Boit (F-3) 
Nut (F-3) 
Washer (F-2) 
Plate (F-3) 
Screw (F-3) 
Bezel (F-3) 
Screw (F-2) 
Washer (F-3) 
Nut (F-3) 
Bezel (F-3) 
Screw (F-3) 
Washer (F+3) 


te 


Figure 5-13, Disassembly of Engine Checkout Console (Sheet 1) of 20) 
Changed 12 November 1969 9-53 


Section V 


Index 
No. 


63 
feont) 


64 


65 


66 


67 


5~ 54 


Part 
No. 


NAS679C08 W 
9023651 
AN520C10R10 
MS15705-808 
NAS679C3W 
19-9021928-8 
AN507C428R14 
LD153-0010-0009 
NAS679C4W 
AN816-4-4C 
RD273-0006-0400 
19-9023775 
MS28778 -4 
9023771-51 
38031N-4C-8 
MS15795-810 
9023652 -1 
9023652-2 
AN520C416R12 
NAS679C4W 
RN273-0019- 1200 
RD284-3007-3002 


MS28778-6 
MS28778-8 
9023782-11 

3803 1N-4C-8 
MS15795-810 
9023839-1 
9023839-2 
AN520C416R12 
NAS679C4W 
R273 -0015-0800 
MS28777-8 
MS28778-8 
ANG289CB 
RD284~-3008-3002 


RN273-0004-0800 
9023465 
ANS20C10R14 
LD153-0010-0008 
1965-2 

1988-2 
NAS1190C3T10N 
MS815795-808 
9023967 
AN520C10RLO 
MS15795-808 
NASE79C3W 
PTO7P-10-6P 
PTOTP-14-5P 


Figure 5-13. 


R-3896-5 
Volume I 


Description 


Nut (F-3) 
Chassis (X-3) 
Serew (F-3) 
Washer (F-3) 
Nut (F-3) 

Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Nipple (F-3) 
Union (F-3) 
Snubber (F-3) 
Packing (F-3) 
Flowmeter (F-1) 
Screw (F-3) 
Washer (F-3) 
Bracket (X-3) 
Bracket (X-3) 
Screw (F-3) 
Nut (F-3) 
Reducer (F-3) 
Check valve 
(F-3) 

Packing (F-3) 
Packing (F-3) 
Flowmeter (F-1) 

Screw (F-3) 
Washer (F-3) 
Bracket (X-3) 
Bracket (%-3) 
Screw (F-3) 
Nut (F-3) 
Elbow (F- }) 
Ring (F-3' 
Packing (J*-9) 
Nut (F-3) 
Check valve 
(F-3) 
Tee (F-3) 
Panel (2A8) (F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Connector (F-3) 


Changed 12 Noveinber 1969 


67 
(cont) 


68 
69 


70 


71 


73 


PTO7P-8-28 
PTO7P-8-48 
PTO7P-§-358 
PTO7TP-8-3P 
9023613 
AN515C6R7 
MS15795-805 
NAS679CO6BW 


Description 


Connector (F-3) 
Connector (F-3) 
Connector (F-3) 
Connector ‘F-3) 
Bracket (M-3)} 
Screw (F--3) 
Washer (F-3) 
Nut (F-3) 


MR3I6GWOSODCUAR Ammeter (F-3) 


RD415-3001-0001 
RD450-2001-0001 
MS825237-327 
RD338- 0001-0004 
RD332-0003 - 0312 
RD3I32-0003- 0313 
RD332-0003 ~0314 
RD332-0003 -0315 
9024016 
AN52Z0C10R14 
LD153-0010-0008 
1965-2 

1988-2 
NASI190C3T10N 
9024018 
AN520C10R12 
MS15785--808 
MS825271-D1 
NAS679C06W 
MS15795-805 
MS25267- D1 
NAS679 C06 W 
MS15795-805 
MS&25273- D1 
NASS79COEW 
MS815795-805 
MS3100R108L-3P 
PTOOP-8-~48 
MS83100R18-15 
MS3102R18-11P 
PTOOP-12-38 
AN515C4R6 
MS15795-803 
NAS679C04W 
27140-1JP 
9023681 

9023682 
AN5S20C10R10 
LD153-0010-0607 
AN507C1024R12 


MR26WOL5SACAAR 


MS25307-232 


Lampholder (/*-3) 
Control (F'-3' 
Lamp (F-3) 
Filter (F-3) 
Lens (DS1) (F-3) 
Lens (DS?) (F-3) 
Lens (DS3) (F-3) 
Lens (DS4)(F-3) 

Panel (2A9) (F-1) 
Screw (#-3) 
Washer (F-3) 
Handle (F-3} 
Ferrule (F-3) 
Screw (F-3) 
Bracket (X-3) 
Screw (F-3) 
Washer (F-3) 
Relay (F-3) 

Nut (F-3) 
Washer (F-3) 
Relay (F-3) 

Nut (F-3) 
Washer (F-3) 
Relay (F-3) 

Nut (F-3) 
Washer (F-3) 
Connector (F-3) 
Cornector (F+3) 
Connector (F-3) 
Connector (F-3) 
Connector (F-3! 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Recorder (F-2} 
Spacer (I'-3) 
Spacer (F-3) 
Screw (F-3) 
Washer (F-3) 
Screw (F-3) 

Ammeter (F-3) 

Switeh (F+3) 


NRE RIE Ces HN 


Disassembly of Engine Checkout Corsole (Sheet 12 of 20) 


74 


15 


76 


V7 


78 


19 


RD415-3012-0002 
RD450-2002-0001 
MS25273-327 
RD338-0001-0003 
RD3I2-0003 - 0021 
RD332-0003 -0022 
RD332- 0003-0023 
M82 1984-15 


AN5S1L5C6R7 
MS815795-805 
RD415-3011-0001 
RD450-2001-0001 
M82 5273-327 
RD338-0001-0002 
RD338-0001-0004 
RDI32-0003 -0218 
RDII2- 0003-0255 
9023462-11 
AN520C10R14 
LD153-0010-0008 
1965-2 

1988-2 
NAS1190C3T10N 
MS15795-808 
RD111-9001-0024 
NAS679C6 
MS15795-814 
9023860 

ANS53 5-4-4 
9023838 
ANS515C8R10 
MS15795-807 
NAS679CO08W 
9023651-41 
AN520CLORLO 
MS15795-808 
NAS679C3W 
19-9021928-8 
AN507C428R14 
LD153-0010-0009 
NAS679SC4W 
AN816-4-4C 
19-9023775 
RD273- 0006-9400 
MS28778 -4 
9023782-21 
9023839~-1 
9023839-2 
AN520C416R12 
MS15795-810 
NAS679C4W 


ny 


R-3896-5 
Volume I 


Description 


Lampholder (F-3) 
Control (F-3) 
Lamp (F-3) 
Filter (F-3) 
Lens (DS3) (F-3) 
Lens (DS4)(F-3) 
Lens (DS5)(F-3) 

Circuit breaker 

(F-3) 

Screw (F-3) 
Washer (F-3) 

Lampholder (F-3) 
Control {F-3) 
Lamp (F-3) 
Filter (DS2) (F-3} 
Filter (DS1) (F+3) 
Lens (DS2) (F--3) 
Lens (DS1) (F-s) 

Panel (2A7) (F-3) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Serew (F-3) 
Washer (F-3) 
Bolt (F-3) 

Nut (F-3) 
Washer (F-3) 
Plate (F-3) 
Screw (F-3) 
Bezel (F-3) 
Screw (F-3)} 
Washer (F-3) 
Nut (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3} 
Nipple (1-3) 
Snubber (F-3) 
Union (F-3) 
Packing (F-3) 

Flowmeter (F-1) 
Bracket (X-3} 
Bracket (X-3) 
Screw (F-3) 
Washer {F-3) 
Nut (F-3) 


19 
(cont) 


80 


81 


82 


83 


84 


Part 
No. 


RD273-0015-0800 
MS28778-8 
MS28777-8 
AN6289C8B 
RD284-3006-3002 


19-9021928-7 
AN507C428R14 
LD153-0010- 0009 
NAS679C4W 
ANB16-4-4C 
19-9023775 
RD273-0006-0400 
MS28778-4 
19-9023778-1 
LD153-0010-0033 
RD273-0004 -0600 
MS28778 -6 
MS28777-6 
ANG6289C6 
RD273-0003 -0800 
RD273-0004-0800 
RD273~0019-1000 
MS28778-8 
MS28777-8 
AN6289C8 
19-9023778-2 
LD153-0010-0033 
RD2"73 -0003-0800 
RD273-001£- 1000 
MS28778-8 
MS828777-8 
AN6289C8 
RD273-0006-0600 
MS28778-6 
RD273-0015-0800 
19-9023774-2 
MS15795 -828 
RD273-0019-1009 
MS28778-8 

D273 -2008 -0001 
AN832-8C 
AN939-8C 
MS28778-8 
MS28'7717-8 
AN6289(8 
19-9015761 
19-9021928-5 
AN507C428R14_ 
LD153-0010-0009 
NAS679C4W 
RD273-0007-0404 


Section V 


Description 


Elbow (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Check valve 
(F-3) 

Gage (F~2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Nipple (F-3) 
Snubber (F-3) 
Union (F-3) 
Packing (F-3) 

Regulator (F-2) 
Washer (F-3) 
Tee (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Tee (F-3) 
Tee (F-3) 
Reducer (F-3} 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 

Regulator (F-2) 
Washer (F-3) 
Tee (F-3) 
Reducer (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Union (F-3) 
Packing (F-3) 
Elbow (F-3) 

Valve (F-1) 
Washer (F-3) 
Reducer (F-3) 
Packing (F-3) 
Adapter (F-3) 
Union (F-3) 
klbow (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Silencer (F-3) 

Gage (F-2) 
Screw (F-3) 
Washer (F-9) 
Nut (F-3) 
Nipple (F-3) 


Figure 5-13, Disassembly of Engine Checkout Console (Sheet 13 of 20) 
Changed 12 November 1969 5-55 


Section V 


Index 
No, 
&4 
(cont) 


19-9023777-2 


NAS1004-26A 
MS15795-810 
NASSTICAW 
9623909 
AN520C416R10 
MS15795-810 
NASG79C4W 
RD273-0002-0800 
RD273~-0003 - 0860 
RD273-0019-- 1000 


R-3896-5 
Volume I 


Washer (F-3) 
Nut (F-3) 
Beacket (M-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Tee (F-3) 
Tee (F-3) 
Reducer (F-3) 


MS28778-8 Packing (F-3, 
MS28777-8 Ring (F-3) 
AN6289C8B Nut (F-3) 

85 19-9023772-5 Regulator (F-1) 
AN832-6C Union (F-3) 
AN939C6 Elbow (F-3) 
RD273-0019- 1200 Reducer (F-3) 
MS28778-6 Packing (F+3) 
MS28777-6 Ring (F-3) 
AN6288C6 Nut (F-3) 

86 RD415-3001-0001 Lampholder (F-3) 
RD450-2001-0001 Control (F-3) 
MS25297-327 Lamp (F-3)} 
RD332-0003 - 0309 Lens (D83) (F-3) 
RD332-0003-0310 Lens (DS2)(F-3) 
RD332-0003-0311 Lens (DS1) (F-3) 
RD332 -0003-0327 Lens (DS5) (F-3) 
RD332-0003-0328 Leng (DS4}(F-3) 
RD3I38-0001-0003 Filter (DS2 thru 

DS5) (F-3) 
RD338-0001-0004 Filter (DS1) (F-3) 

87 MS25307-232 Switch (F-3) 

88 MS25089-3C Switch (F-3) 

89 MS25307-262 Switch (F-3) 
MS25224-3 Guard (F-3) 

90 9023466 Panel (2A2}(F-1) 
ANS20C10R14 Screw (F-3) 
LD153-.0010- 0008 Washer (F-3) 
1965-2 Handle (F-3) 
1988-2 Ferrule (F-3) 
NASILSOCITION crew (F-3) 
MS15795-808 Washer (F-3) 
9023989 Chassis (K-~3) 
AN520CLOR10 Screw (F-3) 
MS815795-808 Washer (F-3) 
NAS679C3W Nut (F-3) 
M-5.1-0.375 Module (F-2) 
MS25082-2 Nut {F-3) 
MS35333-72 Washer (F-3) 
9023576 Braket (M-3) 

Figure 5-13. 
5-56 Changed 12 November 1869 


ANS1SC8R8 
M815795-807 
NAS67T9CULW 
9023613 
ANS15C6R7 
M515795-805 
NASBT9CO6W 
PTO7P-12-10P 
PTOTP-8-28 
PTO7TP-8-48 
PTOTP-8-35 
PTO7P-8-3SW 
PTOTP-12-3P 
MR36WO50DCUAR 
RD415-2001-0001 
RD450-2001-0001 
MS25237-327 
RDI38-CI91- 0004 
RD332-0003-0312 
RDI32~0003 -03 13 
RDI32-0003 -03 14 
RDI32-0003-0315 
9024038 -3 
AN520C10R14 
LD143-0010-0008 
9023472 
AN5S35-2-4 
9023463-11 
AN520C10R14 
LD.53-0010-0008 
1965-2 

1988-2 
NAS1190C3T10N 
MS15795-808 
RD111-9001-0024 
NAS679C6 
MS15795-814 
9023838 
AN5IJSC8R10 
MS815795- 807 
NAS679CO8BW 
9023901 

AN59 5-4-4 


9023651 
AN520C10R10 
NAS8I9C3W 
9023886 
ANS20C1ORiO 
MS15795. 808 
NAS679C3 W 


Description 


Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Bracket (M-3} 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F- 3) 
Connector (F-3) 
Connector (f-3) 
Connector (F-3) 
Connector (F-3) 
Connector (F-3) 
Ammeter (F-3) 
Lampholder (F-3) 
Control (F-3) 
Lamp (F-3) 
Filter (F-3) 
Lens (F-3) 
Lens (F-3} 
Lens (F-3) 
Lens (¥-3) 
Panel (X-3) 
Screw (F-3) 
Washer (F-3) 
Plate (F-3) 
Screw (F-3) 
Panel (2A3) (F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Bezel (F-3} 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Plate (F-3) 
Drive screw 
(F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3} 


Disassembly of Engine Checkout Congole (Sheet 14 of 20) 


R-39896-5 Scction V 
Volume I 


Index Part y Index Part 

No. No. Description No, Ka, Description 

95 19-9021928-8 Gage (F-2) 102 AM854.C8-6 Bushing (F-3) 
AN507 C428 R14 Serew (F-3) (cont) RD273-0016-0606 Tee (F-3) 
L1153-0010-0009 Washer (F-3) RD284-3006-3002 Check valve 
NAS679C4 W Nut (I*-3) (F'-3) 
ANL1G-4-4C Nipple (F-3) RD273-1028-0014 —Restrictor (F=3) 
19-9023775 Snubber (F-3) MS28778 -6 Packing (F-3) 
RD273- 0008-0409 Uniow (F+3) MS28777-6 Ring (F-3) 
MS28778-4 Packing (F-3) AN6289C6 Nut (F-3) 

96 RD415-9001-N00L =Lampholder (F-3) MS287738-8 Packing (#3) 
RD450-2001-0001 Control (F-3) 103 9023770-51 Flowmeter (F-1) 
MS25237-22'7 Lamp (F-3) 9023652-1 Bracket (X-3) 
RD338-0001-0004 Filter (F-3) §023652-2 Bracket (X-3) 
RD332~-0003-0326 Lens (DS!) (F-3) AN520(14 16R12 Screw (F-3) 
RD332-0003-0325 Lens (DS2) (F-3) MS15795-810 Washer (F-9) 

97 M&25307-212 Switch (F-3) NAS679C4W Nut (F-3) 

98 9023782 Flowmeter (F-1) AN832-6C Union (F-3) 
9023839-1 Bracwet (X-3) ANODDGCE Elbow (F-3) 
9023839-2 Bracket (X-3) AN894C8-6 Bushing (F-3) 
ANS20C416R12 Screw (F-3) RD273- 0016-0600 Tee (F-3) 
MS§15795-810 Washer (F-3) RD284-3001-4003 Check valve 
NAS679C4 W Nut (F=3) {F-3) 
RD273-0015-08006 Rtbow (F-3) RD273- 1028-0014 Restrictor (P-3) 
RD273-0004-0800 ‘Lee (F*3) MS28778-6 Packing (F+3) 
MS28778-8 Packing (F-3) MS28777-6 Ring (F-3) 
MS28777-8 Ring (F-3) ANG6289C6 Nut (F+3) 
AN6289C:8 Nut (F-9) MS28778-7 Packing (F-3) 
RD284-3008-3002 Check valve AN938CG6 Tee (F-3) 

(F-3) RDB273-0006-0600 Union (F-3) 

99 19-9023778 Regulator (F-2) Rb273-3001--2003 Check valve 
LD153-0010-0033 Washer (F-3) (F~3) 
RD273-0015-0800 Elbow (F-3) MS28778-6 Packing (I-3) 
MS28778-8 Packli.., (f'-3) 104 19-9023774-2 Valve (I'-1) 
MS28777-8 Ring (F-3) RD2'73-0015-0800 Elbow (F-3) 
AN6289C9 Nut (F-3) AN832-8C Union (F-3) 
RD273-0015-0600 Libow (F-3) AN939.C8 Elbow (1-3) 
M$28778-6 Packing (I*-3) RN284-3001-4003 Check valve 
MS28777-G Ring (F-3) (F-3) 
AN6289('6 Nut (F-3) MS28778-8 Packing (I'-3) 

100 19-9023745-3 Valve (1-2) MS28777-8 Ring (F-3) 
RD273-0006-0800 Union (F-3) ANG289C8 Nut (F-3) 
MS28778-8 Packing (F«3) 105 19-9023772~5 Regulator (F-1) 

101 19-9023'745-1 Valve (F-2) RD273-0015-0800 Elbow (F-3) 
RD273 - 0006 -0800 Union (F+3) MS28778-6 Packing (F-3) 
MS28778-8 Packing (F-3) MS28777-6 Ring (F-3) 

102 9023771-41 Flowmeter (F-1) AN6289C6 Nut (F-3) 
023652-1 Bracket (X-3) 106 19-9023'745-4 Valve (F-2) 
9023652-2 Bracket (X-3) NAS1190C08 T10N Screw (F-3) 
AN520C416R12 Screw (F-3) M$15795-807 Washer (F-3) 
MS15795-810 Washer (P-3) R273 -0006.-0800 Union (F+3) 
NAS679C4W Nut (F-3) AN832-8C Union (F-3) 
AN832-6C Union (F-3) ANI39CB Elbow (F-3) 
AN929C6 Elbow (F-3) RD273-0016-0800 Tee (F-3) 


ne a na A 


Figure 5-13, Disassembly of Engine Checkout Console (Shect 15 of 20) 
Added 12 November 1969 »-56A 


Section V 
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106 
(cont) 


RD273-0012- 1200 
MS28778-8 
MS28777-8 
AN6289C8 
19-6023772-2 
RD273-0015-0600 
MS287'/8-6 
MS28777-6 
AN6289C6 
9023467 
ANS20C10R14 
L153 -0010--0008 
1965-2 

1988-2 
NASLISOCOTION 
MS15795-808 
9023999 
AN520C1OR10 
NASO7TSC3W 
MS15795- 808 
19-9021928~-4 
ANSOTC428 R14 
LD153-0010-0009 
NAS679C4W 
RD273-0020-0404 
19-9023777-1 
AN4-20A 
NAS879C4W 
MS15795-810 
RD273-0004 -0400 
AN893-3C 
MS28778 -4 
MS28777-4 
AN6289C4 
MS28778-8 
RD273~-0019- 1000 
19-9021928-8 
AN507 C428R14 
LD153-0010-0009 
NASBI9C4IW 
RD273-0006-0400 
AN815-4C 
MS2B8778-4 
19-9023775 
9024058-3 
ANS20C10R14 
LD153-0010- 0008 
19-9023774-2 
RD284-3004- 4003 


107 


108 


109 


110 


11] 


1i2 


RD273-2008-0001 
19-9015761 


Figure 5-18, 
Added 12 November 196% 


§-56B 


R-3896-5 
Volume I 


Index 
Description No. 
Reducer (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Regulator (F-1) 
Elbow (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Panel (2A4) (F-1) 
Serew (F-9) 
Washer (F'-3) 
Handle (#-3) 
Ferrule (¥-3) 
Screw (F-3) 
Washer (F-3) 
Bracket (M-3) 
Screw (F-3) 
Nut (F-3) 
Washer (F-3) 
Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Elbow (F-3) 
Gage saver (F-2) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Tee (F-3) 
Bushing (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Packing (F-3) 
Reducer (F~3) 
Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-4) 
Union (F-3) 
Union (F-3) 
Packing (F-3) 
Snubber (F-3) 
Pane] (X-3) 
Screw (F-3) 
Washer (F-3) 
Valve (F-1) 
Check valve 
(F-3) 
Adapter (F+3) 
Silencer (F-3) 


112 
(cont) 


113 


114 


115 


116 


Part 
No, 


etree 


Description 


MS15795-828 
RD273- 0002-0800 
HD273 -0019- 1000 
MS28778-8 
MS2877'7-8 
AN6289C8 
9023464 
AN520C10R14 
LD153- 0010-0008 
1965-2 

1988-2 
NASLI90C3TION 
MS15795-808 
RI9111-9001-0024 
NAS679C6 
MS15795-814 
9023653 
AN5S15C6R10 
MS15795-807 
NAS619COBW 
9023947 
AN535-4~-4 


$023651-11 
ANS20C10R10 
MS15795-808 
NAS678C3W 
9023771-21 
2023652-1 
9623652-2 
ANS20C416R14 
MS15795-810 
NASO78C4W 
RD273-0015- 0600 
RD273-0019- 1200 
RD284- 3007--38002 


Mt28778-6 
MS28777-6 
AN6289CU 
MS28778-8 
19-9021928-7 
AN507C428R14 
LDi53-0010-0009 
NAS6TO9C4W 
AN816-4-4C 
19-9023775 
RD273~-0006-0400 
MS28778-4 
19-9023 72-4 
AN832-6C 

ANSI8 CE 


Washer (F-3) 
Tee (F-3) 
Reducer (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Panel (2A1) (F-1) 
Screw (F-3)} 
Washer (F-3) 
Handle (&+3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Bezel (F-3) 
Screw (F-3) 
Washer (¥-3) 
Nut (F-3) 
Plate (F-3) 
Drive screw 
(F-3) 
Chassis (X-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Flowmeter (F-1) 
Bracket (X-1) 
Bracket (X-1) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Elbow (F-3) 
Reducer (F-3) 
Check valve 
(F+3) 
Packing {(F-3) 
Ring (F-3) 
Nut (F-3) 
Packing (F-3) 
Gage (F-2) 
Serew (F-3) 
| Wasber (F-3) 
Nut (1°+3) 
Nipple (-3) 
Snubber (F-3) 
Union (F-3) 
Packing (F-3) 
Regulater (F-1) 
Union (F-3) 
Tee (F-3) 


Disassembly of Engine Checkout Consola (Sheet 16 of 20) 


R-3896-5 
Volume | 


Section V 
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116 
(cont) 


117 


118 


119 


120 


rare = 


HD273-0019- 0600 
RD273-0019-1200 
ANHI9CGE 
MS28778--6 
MS28777-G 
AN6209C6 
P34-S-4100-2 
RD284~-5012-0005 
MS28778~4 
ANU32-4C 
ANDIS9C4 
9023577-3 
Mb28'778-4 
MS2877T-4 
AN6269C4 
19-90237'74-2 
MS15795-828 
AN832-8C 
AN939C8 
RD273 - VO06- 0800 
1284-3001 -4003 


MS§28778~8 
MS28777-8 
AN6289C8 
19-9023745-4 
LLRRA04 PB 
MS18795-807 
RD273 - 0604-0800 
RD273-0010-0600 
RD273-0006-0800 
RD273-0019- 1200 
MS28778-8 
MS828777-3 
AN6289C8 
9023770-31 
9023652-1 
4023652~-2 
AN520C416RI4 
MS$15795-€10 
NAS679C4W 
AN892-6C 
ANS39CG 
RD273-0019+ 1200 
RD284--3003-4003 


RD273 - 1028-0014 
RD273~-0002 -0600 
RN284-3001-2003 


MS28778-6 
MS28777-6 


Figure §-13, 


Index 
Description No, 


Reducer (F-3) 120 
Reducer (@-3) 
Elbow (1-3) 121 
Packing (F-3) 

Ring (F-3) 

Nut (F-3) 
Readout (F-2) 

Valve (F-3) 122 
Packing (F-3) 

Union (F-3) 

Elbow (l'-3) 

Orifice (F-3) 

Packing (F-3) 

Ring (F-9) 

Nat (F-3) 
Valve (F-1) 

Washer (F-3) 123 
Union (F~3) 

Elbow (F-3) 

Union (F-3) 

Check valve 

(F-3) 

Packing (F~3) 

Ring (F-3) 

Nut (F'-3) 
Valve (F~2) 

Scrow (F-3) 

Washer (F-3) 

Tee (F-3) 

Tee (F-3} 

Union (F-3) 124 
Reducer (F-3) 

Packing (F'=3) 

Ring (F-3) 

Nut {F-3) 
Flowmeter (F-1) 

Bracket (F-3) 

Rracket (T-3) 

Screw (F-3) 

Washer (F-3) 

Nut (F-3} 

Union (F-3) 

Elbow (F-3) 

Reducer (F-3) 

Check valve 325 
(F-3) 

Restrictor (F-3) 

Tee (F-3) 

Check valve 

(F-3) 

Packing (IF-3) 

Ring (F-3) 


A ere 


(cont) 


ANG289C6 
M8287'76 -8 
19-9023772-5 
RD273-0015-0600 
MS28778-6 
MS28777-6 
AN6289C6 
19-9023772-2 
R273 -0015-06500 
AN832-3C 
AN939C:6 
12.73 - 0002-0600 
R273 -0019-1200 
MS28778-6 
MS28777-6 
AN62B9C6 
9023771-41 
AN832-6C 
AND39C6 

RD273 -0019- 1200 
RD284~3007 -3002 


R284 -3001-2003 


RD273- 1028-0014 
RD273-0002 - 0600 
MS28''78-6 
MS28777-6 
ANU2BECE 
MS28778-8 
19-9023774~2 
RN284~3004-4003 


AN§32-8C 
AN939C8 
RDET3-2008-0001 
19--9015761 
AN937C8 
RD273-0006-0800 
RD284- 5018-0750 


MS26778-8 
MS28777-8 
AN6289C8 
9023468 
AN5S20C10R'4 
LD153-0010-0008 
1965-2 

1988-2 
NAS1190C3T10N 
MS15795- 808 
9023999 


Deseription 


Nut (F-3) 
Packing (F-3) 
Kegulator (F-1) 
Elbow (F-d) 
Packing (F-3) 
Ring (1-3) 
Nut (F-3) 
Regtilator (F-1) 
Elbow (F-3) 
Union (F-3) 
Elbow (F-3) 
Tree (F-3) 
Reducer (+3) 
Packing, (I'-3) 
Ring (T'-3) 
Nut (F-3) 
Flowmeter (I-1) 
Union (F-3) 
Elbow (F-3) 
Reducer (F-3) 
Check valye 
(F-3) 
Check valve 
(F-3) 
Restrictor (F-3) 
Yt  (F-3) 
Pa. aing (F-3) 
Ring (F+3) 
Nut (F-3) 
Packing (F-3) 
Valve (F-1) 
Check valve 
(F-3) 
Union (F-3) 
Elbow (F-3) 
Adapter (F-3) 
Silencer (£3) 
Cross (F-3) 
Union (F-3) 
Relief valve 
(F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Panel (2A8) (F-1) 
Screw (F-3) 
Washer (F-3) 
Handle (F-3) 
Ferrule (F-3) 
Screw (F-3) 
Washer (F-3) 
Bracket (M-3) 


Disassembly of Engine Checkout Console (Sheet 17 of 20) 
Added 12 November 1969 


5-56C 


Section V 
‘Index oa Pat rt 


No, No. 


125 ANS20C1OR10 
(cont) NASBIYCEW 

MS15795-808 

126 19-902 1928-8 
AN507C420R14 
LD1538-0010-0009 
NAS879C4W 
R273 -0008-0400 
AN816-4+-4C 
19-9023775 
MS28778-4 

127 19-9021902A-4 
ANSOT7TC428 R14 
LD153-0010-0009 
NASB7TEC4W 
19-9023777-1 


AN4-20A 
NAS679C4W 
MS15795-~-810 
RN273-0004 -0400 
ANB05-3C 
RD273-0019-1000 
MS28778-4 
MS28777~4 
AN6289C4 
MS28778-8 

128 9024058-5 
AN520C1ORi4 
LDL53-0010- 0008 

129 19-9023774-2 
RD264-3004-4003 


RN273-2008-0001 
19-9015761 
MS15795-828 
RD2 73-0002 -0800 
RN273-0019-1000 
MS528778-~8 
MS28777-8 
AN6289C8 

130 9023807~-21 
ANS20C10R14 
LD153-0010-0008 
RD265-.6002 - 0004 
RD265-6002-0005 
RbD265-6002-4010 
RN265-6002-4012 
MS3 102 R28-125W 
ANS15C6R10 
MS15795-805 
NAS879COBW 


Figure 5-13, 
Added 12 November 1969 
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R-3896-5 
Volume I 


Description 


Screw (F-3) 
Nut (F-3) 
Washer (F-3) 
Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Union (F-3) 
Union (F-3) 
Snubber (F-3) 
Packing (£-3) 
Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Gage saver 
(F-2) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Tee (F-3) 
Bushing (F-3) 
Reducer (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Packing ({F-3) 
Panel (X-3) 
Serew (F-3) 
Washer (F-3) 
Valve (F-1) 
Check valve 
(F-3) 
Adapter (F-3) 
Silencer (F+3) 
Washer (f-3) 
Tee (1-3) 
Reducer (F-3) 
Packing (F-3) 
Ring (¥-3) 
Nut (F-3) 
Panel (1A9) (F-1) 
Screw (F-3) 
Washer (F-3) 
Cap (F-3) 
Cap (F-3) 
Cap (F-9) 
Cap (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3} 
Nut (F-3) 


191 
132 


133 


134 
135 


136 


— 


Part 
No, 


MS3102R14S-5S 
ANDSI5CARS 
MS15795-803 
NAS679CO4W 
MS83102R14S-25 
ANSLSCARB 
MS15796- 803 
NAS679. C04 W 
MS3102R36-108 
ANS515C8R14 
MS15795-807 
NAS679COBW 
MS3100h28-12S 
ANSI5C6RI10 
MS15795-805 
NASHTOCOBW 
MS3100R16-LIP 
AN515C4R6 
MS15795-803 
NASG679CO4W 
MS3 102 R1i6-10P 
ANS51I5 C48 
MS15795-803 
NAS679C04W 
19-9023773-1 
19-9023544 


19-9023747 
AND32-S8 . 
AN912-13C 
RD273-0020-0404 
AN914-6C 
RD273~-0007- 1612 
9023552 

AN4-7A 
LD153-0010 -0010 
NAS6T9A4W 
NAS3104 (24-16 
19-9023749 
19-9023544 


RD273-0003-0800 
AN893-3C 
LD153-0010-0024 
MS28778-4 
MS828778-8 
AN824-6C 
19-9023546 
RD2Z73-0019-2300 
AN893-19C 
AN894C16-10 
RD273-0016- 1600 


Description 


Connector (F-3) 
Screw (F-3) 
Washer (I-39) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F: 3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut {F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Filter (F~2) 
Pressure switch 
(F-2) 
Valve (F-2) 
Plug (F-3) 
Bushing (F-3) 
Elbow (F-3) 
Elbow (F-9) 
Nipple (F-3) 
Bracket (F-3) 
Bolt (1-3) 
Washer (F-3) 
Nut (F-3) 
U-Bolt (F-3) 
Transducer (F-2) 
Pressure switch 
(F+2) 
Tee (F-3) 
Bushing (F-3) 
Washer (F--3) 
Packing (F-3) 
Packing (F-3) 
Nut (F-3) 
Relief valve (F-2) 
Reducer (F-3) 
Bushing (F-3) 
Bushing (F-3) 
Tee (F-3) 


ee re reer reer I 


Disassembly of Engine Checkout Console (Sheet 18 of 20) 
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137 


138 


139 


140 
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MS28778~10 
MS28778- 12 
MS28778-16 
MS28777- 16 
AN6289C16 
RD284- 5001-0001 


LD153-0010-0024 
AN924-8C 
LN153-0010-0023 
19- 9023780 
NAS1004-38A 
MS157956-810 
NASMS3HT4-40 
RD273-0016-0800 
MS28718-8 
MS28777~8 
AN6289C8 
19-9023781 
NAS1004-38A 
MS15795-6 10 
NAS43HT4-40 
RD284- 5018-2000 


ANB32-8C 

AN938 C8 
RD273-0006-0800 
RD273-0015-0800 
MS28776-3 
MS28777-8 
AN6289C8 
9024021 
AN520C1ORI4 
LD153-0010-0008 
RN265-6002~0005 
RD265- 6002-0006 
RD265~6002 -0007 
480031-1 


480031-2 


ANS1I5C8Ris 
MS15795-807 
NAS679C08 W 
MS3102R16-108 
AN5SLSC4RS 
MS15795-603 
NAS679CO4W 
MS3100R18-18 
MS3100R18-11P 
MS3360R20-298 
AN5\5C4R10 


Figure 5-13, 


R-3896-5 
Volurne | 


Description 


Packing (F-3) 
Packing (F-3) 
Packing (f-3) 
Ring (F-3) 
Nut (F-3) 
Relief vaive 
(F-2) 
Washer (F-3) 
Nut (F-3) 
Washer (F-3) 
Vaive (F-2) 
Bolt (2-3) 
Washer (F-3) 
Spacer (F-3) 
Tee (F-3) 
Packing (¥-3) 
Ring (F-3) 
Nut (F-3) 
Valve (F-2) 
Bolt (F-3) 
Washer (F-3) 
Spacer (F-3) 
Relief valve 
(F-3) 
Union (F-3) 
Tee (F-3) 
Union (F-3) 
Elbow (F-3) 
Packing (F-3) 
Ring (F~3) 
Nut (F-3) 
Panel (2A11)(F-1) 
Serew (F-3) 
Washer (F-3) 
Jap (F-3) 
Cap (F-3) 
Cap (F-3) 
Terminal board 
(F-3) 
Terminal board 
(F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F+3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F=3) 
Connector (F-3) 
Connector (F-3) 
Screw (F-3) 


Ladex 


No, 


140 
(cont) 
141 


142 


143 


Part 
No. 


ere terme sms 


MS15795-803 
NAS679CO4W 
9024034-31 


ANS20C 10114 
1.D153-0010-0008 
RD265- 6002-0002 
RN265- 6002-0005 
RD265-6002-0007 
RD265- 6002 - 0008 
RD265-6002-4010 
480065-3 


582068 -9 


AN515C6R26 

MS15795-805 
NASO79COBW 
440031-1 


480031-2 
480031-3 


ANSLICERIG 
MS15795-807 
NAS679C08 W 
MS3102R28-12P 
ANSISCERLO 
MS15795-805 
NAS679 COG W 
MS3102R22~14P 
MS3102R22-145 
M83 102 20-165 
M83 10220-3388 
MS3 1L00R10SL-3P 
MS3 100R16S- 15 
iMS3100R16S-1SW 
ANS15C4R8 
M815795-803 
NAS679C04W 
19-9023 743 -2 
RbD273-0015-2000 
NAS424~20 
RD273-0019-2800 
MS28778~20 
M£28777-20 
AN6289C20 
19-8023779-1 
RD273-0006-2000 
NAS424-20 
RD273-0015~2000 


Section V 


Description 


as 


Washer (F-3) 
Nut (F-3) 
Pane] (2A10) 
(F~1) 
Sevew (F'=3) 
Washer (F-3) 
Cap (F-3) 
Cap (F-3) 
Cap (F-3) 
‘ap (F-3) 
Cap (F'=3) 
Terminal block 
{¥-3) 
Terminal block 
(F-3) 
Screw (F-3) 
Washer (F+3) 
Nut (F-3) 
Terminal block 
(F-3) 
Terminal block 
(F-3) 
Terminal block 
(F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3 
Connector (F-3 
Connector (F- 
Connector ( 
Connector { 
Connector ( 
Connector { 
Screw (F-3) 
Washer (F-3) 
Nut (F+3) 
Transducer (F-2) 
Elbow (F-3) 
Coupling (F-3) 
Reducer (F-9) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Regulator (F-2) 
Union (F-3) 
Coupling (F-3) 
Elbow (F-3) 


— 


Disassembly of Engine Checkout Console (Sheet 19 of 20) 
Added 12 November 1969 


5-56E 


Section V 


ee ed 


Index 
No, 


143 
(cont) 


144 


146 


Part 
Nr. 


MS2878-20 
MS28777-20 
AN6289C20 
19-9023749 
AN937C20 
RND273~0014-2000 
AN924-20C 
LD153-0010-0032 
RD273-0015-2000 
ANBO93~-24C 
RD273- 0015-1600 
AN893-6C 
MS28778 -4 
MS28778--16 
MS28777-16 
AN6289C16 
MS28778-20 
MS828777-20 
AN6289C20 
19-9023779-2 
RD273~0019-2300 
AN8B94C16-12 
RN273-0016-1300 
MS28778-12 
MS28778-16 
MS28777-16 
AN6289C16 
19-9023555 
AN924-4C 
LD153-0010-0016 


5-56F 


Figure 5-13. 


P-3898-5 


Volume { 


Description 


Packing (F-3) 
Ring (F-3) 
Nut (F-3) 


Transducer {F-2) 


Cross (F-3) 
Union (F-3) 
Nut (F-3) 
Washer (F-3) 
Elbow (F-3) 
Bushing (F-3) 
Elbow (F-3) 
Bushing (F-3) 
Packing (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Regulator (F-2) 
Reducer (F-3) 
Bushing (F-3) 
Toe (F-3) 
Packing (F-3) 
Packing (F-3) 
Ring (F-3) 
Nut (F-3) 
Regulator (F-2) 
Nut (F-3) 
Washer (F-3) 


148 


149 


150 


Parl 
No, 


9024012 


ANS20C1ORIA 
LD159-0010-0008 
RD265-6002-4010 
RD265- 6002-0007 
TBF-20-11PS 
AN515C4R3 
MS15795-803 
NAS679CO4W 
TBF-28-1R PSW 
MS15795- 806 
AN515C6RLO 
NAS679COBW 
10-169228-168 
AN515C6R10 
MS15795-805 
NAS6798COGW 
19-9023 743 -1 
RD273-0018-1612 
RN284-3008 - 6002 


RD273-0019-2300 
R273 -0006- 1600 
MS28778- 16 
9023451-41 


9023470-1 
9023452-51 


9023470-2 


Te emmmmnepenetiames ane ese ay 


Description 


Panel (2AJ2) 

(F-1) 
Screw (F-3} 
Washer (1-3) 
Cup (F-3) 
Cap (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nul {F-3) 
Connector (F-3) 
Washer (F-9) 
Screw (F-3) 
Nut (F-3) 
“Anector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Transducer (F.«2)} 
Bushing (F-3) 
Check valve 


(F+3) 

Reducer (F-3) 

Union (F-3} 

Packing (F-3) 
Console No, 1 
(F-1) 

Frame (X-1) 


Console No. 2 
(F-1) 
Frame (X~1) 


Disassembly of Englne Checkout Console (Sheet 20 of 20) 


Added 12 November 1969 


R-3896-5 Section V 


Volume I Paragraphs 5-32 to 5-33 
5-32, INSTALLING. b. Torque nut AN924 or union AN815 as 
follows: 
5-33. All parts of the engine checkout console 
must meet the cleanness requirements outlined Tube Torque 
in section I prior to installing. See figure OD (Inches) {in=lb) 
5-194 for typical installation of components, 1/4 7 55-80. 
and figure 5-13 for index and part numbers, 3/8 100-150 
The following steps include the special instruc- 1/2 180-230 
tions, All tubing is locally manufactured from 3/4 420-600 
CRES 321 tubing, Type I (MIL-T-8808) with 1 600-840 
tube end in accordance with MS33584, sleeve [-1/4 720-960 
MS20819-, and nut AN818-. Use damaged tube : 
for mockup and wall thickness. The lubricant Tayaue : ; 
used for dynamic O-rings is F$1281 grease ce SRT Ae Dig ANS eas SOUnwE 
(Daw Corning Corp); for O-rings, seals, ‘Tube Torque 
straight threads, and sliding surfaces, use OD (Inches) (in~1lb) 
lubricant grease RB0140-012 (Rocketdyne), For 1/4 40-65 
tapered threads, use thread sealant tape 3/8 80-120 
RB0140-002 (Rocketdyne), Refer to section I for 1/2 150-200 
lubricant application, 3/4 300-500 
7 a 2 ¥ ’ 1 450-600 
a. Torque threaded fasteners as followa: 1-1/4 600-720 
te d. ‘Torque nut AN6289 as folluws: 
When tightening fasteners from Tube Torque 
the head side, torque must be OD (Inches) fin-1b) | 
within 10 percent of the high side 1/4 75-100 
of the specified torque range. 3/8 150-200 
Size/ Torque ; bs pea 
Part Numbex Thread _(in-1b), | 350-900 
ANA- 1/4-28 61-75 1-1/4 aaa aad 
emcee ee er e. Torque jamnuts and fittings without 
AN507C428 » 1/4-28 20-26 gaskets as follows: 
AN5i5C6- G~32 11/2-2 - a Wotan fel 
: Tube Tergue (in=lb) 
AN515C8- 8-32 5-6 . Alighinnon 79 oe 
ANS15SC10- 10-24 7.8 ON (Inches) _j{__ Aluminum J Steel” 
AN520- 10- 10-32 8-10 /4 90-105 110-130 
AN520C6-~- 6-32 1 1/2-2 3/8 125-145 225-275 
AN520C10- 10-32 8-10 1/2 240-280 400-450 
AN520C416 1/4-28 20-26 3/4 540-660 800-960 & 
AN520U B416- 1/4-28 20-26 1 840-960 1, 000-1, 200 
NAS1004- 1/4-28 61-75 1-1/4 960-1, 200 “ : 
NAS1190C08~ 8-32 14-18 ; 
NAS1190C3-~ er 24-30 {. Torque B-nuts AN818 for tubing as follows: § 
NAS1351-4- 1/4-28 36-47 a6 
RD111-9001- 3/8-24 290-390 Anaecuet a 
LL22A04P8- 10-24 9-10 wb Ainehesy _fin=ib). 
38031N-4C- 1/4~20 24-26 1/4 135-185 
3/8 270-345 
1/2 450-525 
3/4 960-1, 100 
1 1,200-1,400 
1-1/4 1, 506-1, 800 


Added 12 November 1968 5-56G 


R- 3396-6 


Section V 
Volume J 


aan 


SILENCER -—=-—w-fS= 


ELBOW 
Je PAC KISGS ADAPTER 


d wer UNION PACKING 
mom PAT KING 
Cm. eiue ) — PACKING 
} CB VALVE 


a cee BB, PANEL, ae 
an NUT HAND VALY BE -eeten ; PACKING 
RING PACKING Re 
a PACKING 


FLOWMETES: 


UNION 
ep — PACKING suioe 
Th TEE {7 
a NUT 
% RING 


5 
“ gt 
PACKINGS @® PACKINGS 
iicaie y ie, / 
RING 


Bea, aad et 


UNION ~. 


REDUCER —————_— ~S > 
4) PACKINGS 


Pa 


SELBCTUR 

VALVE 

woos PANEL, 
ae = PANEL 


NIPPLE 


FS BNUDBER 


F1-4-1-40 


Figure 5-12A. Component Installation (Typical) 
5-56H Added 12 November 1969 


Section V 
Paragraphs 6-34 to 5-35 


R-3896-5 
Volume [ 


19-9023774-2 and -4 stein threads and seal at 
18-month intervals. Refer to paragraph 5-52A 
for servicing of hand valve. In addition, a 
function-test of relief valves as outlined in para- 


9-34. SERVICING, 


6-34. Servicing of the engine checkout congale 
consists of a 6-:month periodic calibration-check 
of pressure gages, fiowmeters, and electrical graphs 5-24 through 5-29 is required annually, 
measuring lastruments. Lubricate pressure Calibration requirements are listed in figure 
regulators 19-9023772-3, -4, and -5 stem and §-14, 

handwheel mating surfaces at 30-day intervals, 

Refer to paragraph 5-46 for servicing of pres- 


sure regulator, Lubricate handvalves 


Part Number 


Nomenclature 


gage 


Figure 5-14. Calibration-Check Requirements (Sheet 1 uf 3) 


Range/Accuracy 
(4 Full Scale) 


(0.1%) 


Type of Service 


Test Standard 
Accuracy 
(+ Full Seale) 


ee ee 


19-9021028-4 PRESERVATIVE INCE? 0-100 psig Fuel Using Facility 
PRESS gage (0. 1%) 

19-9021528-4 PRESS, DNSTR OF 0-100 psig Fuel 
TURB gage (G, 1%) 

19-9021928-4 LOX CLEAN AIR 0-100 psig Pneumatic 
PRESS page (0, 1%) 

19-9021928-4 LOX B,S. PRESS. 0-100 psig Pneumatic 
LOW gage (0, 1%) 

19-9021928-4 FUEL B.S, PRESS 0-100 psiy Fuel 
LOW gage (0. 1%) 

19-9021928-5 FUEL PUMP INLET 0-250 psig Fuel 
PRESS gaye (0. 1%) 

19-9021928-5 LOX PUMP INLET 0-250 psig Pneumatic 
PRESS gage (0.1%) 

19-9021928~5 IMV CONT PRESS, 0-250 psig Fuel 
gage (0.1%) 

19-9021928-6 FUEL INLET PRESS 0-500 psig Fuel 
NO. 1 gage (0. 1%) 

19-6021928-6 FUEL INLET PRESS 0-500 psig Fuel 
NO. 2 gage (0. 1%) 

19-9021928-7 HELIUM PRE3S, 0-1,000 psiz Pneumatic 


Changed 24 March 1970 5-57 


Section V 


Part Number 
19-9021928-7 


19-9021928-7 


19-9021928-8 


49~-9021928-8 


19-9021928-8 


19-0021928-8 


19-y021928-8 


19-9021928-8 


19-9021928-8 


19-9021928-8 


19-9021928-8 


19-9021928-8 


19-9021928-8 


19-9021928-8 


19-9021928+8 


19~9021928-8 


19-~-9023748 


19-8023748 


0023770 


9023770-11 


enero 


5-58 


Nomenclature 


cheer even er eNO Or mmm tm senna ns a a er EE thier wo ee 


GN2 PRESS gage 


T saemaednanthiehantetnnde tear an ocotmammn emma antennae ene raed 


R-3896-5 
Volume | 


Test Standard 
Accuracy 
(+ Full Scale) 


Range/Accuracy 


(t Full Scale) Type of Service 


0-1,000 psig Pneumatic 


(0. 1%) 
FUEL HIGH PRESS. 0-1, 000 psig Fuel 
gage (0, 1%) 
INLET PRESS, gage 0-3, 000 psig Fucl 
(0.1%) 
OVERRIDE PRESS, 6-3, 000 psiz Fuel 
gane (0. £%) 
OPENING PORT 0-3, 000 psig Fuel 
PRESS, gaye (0.1% 
CLOSING PORT 0-3, 000 psig Fuel 
PRESS. gage (0. 1%) 
SWITCH MANIFOLD 0-3, 000 psig Fuel 
PRESS, gage (0.1%) 
HYD HI- FLOW 0-3, 000 psig Fuel 
PRESS, gage (0. 1%) 
GOX PRESS, 0-3, 000 psig Pneumatic 
yage (0. 1%) 
LOX B.S, PRESS. 0-3, 000 psig Pnueumatic 
HIGH gage (0.1%) 
CLOSING INLET 0-3, 000 psig Fuel 
PRESS. gage (0. 1%) 
OPENING INLET 0-3, 000 psig Fuel 
PRESS. gage (0. 1%) 
FUEL B.S. PRESS, 0-3, 000 psig Fuel 
HIGH gage (0. 1%) 
HYD PRESS. gage 0-3, 000 psig Fuel 
(0. 1%) 
IMY CONT PRESS. 0-3, 000 psig Fuel 
HIGH gage (0.1%) 
IMV OUTLET PRESS, 0.9, 000 psig Fuel 
gage ; 
HELIUM PRESS, 0-8 psid Pneumatic 
DROP gage (0.1%) 
GOX PRESS, 0-6 psid Pneumatic 
DROP gage (0, 1%) 
LOX CLEAN AIR 30-300 scim Pneumatic 
FLOW HIGH at 100 psig (3%) 
flowmeter 
MISSILE AIR FLOW 20-200 scim at Fuel 


LOW flowmeter 


Figure 5-14, 


Changed 11 April 1967 


30 psig (3%) 


Calibration-Check Requirements (Sheet 2 of 3) 


Part Nuniber 
9023770-21 


9023770-31 


9023770-51 


9023771 


9029771~11 


9023771 -21 


9023771-31 


9023771~-41 


9023771-51 


9023782 


9023782 


9023782-11 


9023782-21 


MR36WO50DCVVR 


MR36WO02DCAAR 


MR36WOS0DCUAR 


MR26WO15ACCAAR 


P34-S-4100-2 


27140-JJP 


rn 


Figure 5-14, 


Nomenclature 


HYD RETURN LOW 
flownidter 


LOX B.S. LEAKAGE 
HIGH PRESS. flowmeter 


FUEL B.S, LKG 
HIGH flowmeter 


LOX CLEAN AIR FLOW 
LOW Flowmeter 
MISSILE AIR FLOW 
HIGH flowmeter 

SEQ OUTLET RE'TURN 
flowmeter 


LOX B.S, LEAKAGE 
LOW PRESS. flowmeter 


FUEL B.S. LKG LOW 
flowmeter 


IMV RETURN 
flowmeter 


HYD RET FLOW 
flowmeter 


HYD RETURN HIGH 
flowmeter 


CLOSING PRESS 
RETURN flowmeter 


HYD RETURN FLOW 
flowmeter 


Voltmeter 


Ammeter 
Amineter 
Ammeter 


Readout 


Recorder 


R- 3896-5 


Range/Accuracy 


(1 Full Seale) 
20-200 ce/min 
at 45 psipz (3°) 
3-30 Scim at 
1,750 psig (3%) 
71-70 scim at 
2,000 psig (3%) 
30-300 scim at 
30 psig (3%) 


20-200 scim at 
100 psig (3%) 

2.7 to 27,00scim 
at § psig (3%) 

1,5 to 13,0 sciia 
at 30 psiyt (3%) 
1.4 to 13.0 scim 
at 30 psig (3%) 
3-30 ce/min at 
45 psig (3%) 

0.2 to 2.1 gpm 
at 45 psig (3%) 
0.2 to 2.1 gpra 
at 45 psig (3%) 
500-5,000 cc/min 
at 45 psig (3%) 
0.082 to 0.82 gpm 
at 45 psig (3%) 
0.50 vde 

(0. 5%) 

Q-1 ampere 


(0. 5%) 


. 0-50 microampere 


(0. 2%) 


0-15 ac ampere 


(0. 2%) 


0-20 gpm 
0-60 ypm 
(0.01%) 


0-300° F 
(0. 25%) 


Calibration-Check Requirements (Sheet 3 of 3) 


Changed 12 November 1969 


Type of Service 


Section V 


Test Standard 
Accuracy 

(t Full Seale) 

Fuel 

Pneumatic 


Fue] 


Pneumatic 


Fuel 
Fuei 
Pneutnatic 
Fuel 
Fuel 
Fuel 
Fuel 
Fuel 
Fuel 
None 


None 


None 


None 


None 0, 25% 


None 0.05% 


TA 


5-59 


Section V R-3808+68 
Paragraphs 5-36 to 5-41 


5-36, SHIPPING AND STORAGE, repairing, asserbling, and testing information 


required to maintain the Nowmeters, 
§-37. Prepare the engine checkoul console for 


shipping or storage in accordance with 5-41. DISASSEMBLING. Disasseinb'e the 
MIL- P-116, Method II. flowmeter, as required, to accomplish neces- 

sary repair and/or replacement, See figure 
5-38. COMPONENT REPAIR, 5-15 for parts and index numbers. 


5-39, FLOWMETER 19-9023742. 


5-40. The following procedures contain tha 
disassemb ing, cleaning, inspecting and 


ez 


| = ey 


ON FLOWMETERS t¥-0023742-1 THROUGH -8, AND -19 


a 8, 
low i = fr yew FLOWMETERS 19-0025742- 40, -11, AND «12 
Led 


Ft-5-93 


Figure 5-15. Flowmeter--Exploded View (Sheet 1 of 2) 


5-60 Changed 22 February 1968 


A A eo EY A Ate 


A~49- 36 


1A A-59-114 


Ao3T*218 


2h B-37-626 


A-45-1-13 


A A-45-1-13 


A-49-184 
R-1-15-1 (with 
A~58+ 735) (a) 
~1-15-1(b) 
R-2-15-Alc) 
R-2-15-A.A(4) 
R-2~15Cl2) 
as-387-1(0) 
A-85~387(8) 
A~58~174-1(5) 
A-58-174- 2 i 
- 58-174: a? 
A-58~ 174! 
8- RY-8 
B-RV- ten 
8-RV~31) 
~36-238 


R 


On rowmeter 19-802.3742-2 

On flowmeter 19-909374 2-4 

On flovy acters 19-9023742-1, -7, -8, and +13 
On flownreters 19-9023742~3 and -5 

On flowinet -r 19-9023742-6 

On towmeters 19-9023742-10 and «11 

On flowmeter 19-9025742-12 

On flowmeter 19-9923742-5 

On flowimeters 19-9023742-1, -6, -8, and «13 
(m flawmeters 19-9023742-3 and -4 

On flowmeter 19-9023742-7 

On flowmeter 19-9023742-12 

{m) On flowmeter 19-9023742-i1 

{n) On flowmeter 19-9023742-10 


(i) 


( mmomanaaeeninne! 


(Petter 


Figure 5-15, 


R-3896-5 
Index 
Description No. 
Spring (F-3) 10A 
Spring (F- 3) 11 


Ovtlet Fitting (F-3) 114 


Gutlet Fitting (F-3)[ 12 
O-Ring (F-3) 

Q-Ring (F-3) 

Insert (F-3) 

Metering Tube 13 
(calibrated) (F~3) 14 
Metering Tube(F.3 
Metering Tube(F-3} 15 
Metering Tube (FJ 
Metering Tube(F3 
Metering Tube (#3 16 
Metering TubolF3y 1% 


Float (P-3) 18 
Float (F-3) 
Float (7-3) 19 
Float (F-3) 20 
Float (#-3) 21 
Float (F-3) 


Fioat (F-3) 
Inlet Fitting (F-3)] 22 
Inlet Fitting (F-3)] 23 


Q- Ring (F-3) 24 
O-Ring (F-3) a5 
Spring (F-3) 26 
Spring (F-3} a7 
Scat (F. 3) 28 


ANS AD ey OR 


Flowmeter-- Exploded View (Sheet 2 of 2) 


Section ¥ 


roe ne 


Description 


Seat (F-3) 
Gasket (F-3) 
Gasket (F-3) 
Stud Bolt (D-2) 
Nut (D-2) 
Wingnut (D-2) 
Washer (D2) 
Retainer (D-32) 
Crp (D-2) 
Screw (D-2) 
Bolt (D-2) 

Nut (D- 2) 
Washer (D-2) 
Gasket (D-2) 
Light Socket (l- 4) 
Globe (liS-vac 
25-watt) (f-3) 
Lens {D-2) 
Bolt (D-2) 

Stud Boit (D-2, 
Nut (D-2' 
Washer (D-2) 
Bracket (D-2) 
Cover (N-2) 
Cushion (p-. 2) 
Ga ge Glass (D- 2) 
Retainer (D-2) 
Gasket (D2) 
Liquid Chamber 
(D-2) 


Se aarnenetnisiemnetnerenntmnetameemaeenammtenenen  erammtnmegeenee amma tiay teen tee eel 


Changed 22 February 1968 5-61 


Section V 
Paragraphs 5-42 to 5-44 


§-42. CLEANING, Clean flowmeters 
19-9023742-1 through «5, -7, and -8 for pnev- 
matic service and flowmeters 19-9023742-6 
and «10 through «12 for fuel service as oullined 
in section I. Perform antistatic treatment on 
tuhes and floats of flowmeters 19-9023742-2 
through ~5, and -7 after cleaning, 


a. Place fluat on lint-free paper and pour a 
drop of ANSTAC~2M solution (Chemical 
Development Corp) on paper. 


4, Roll float through solution until thoroughly 
coated: roll float over dry portion of paper until 
ball appears dry. 


¢. Using a small piece of lint-free cloth 
dampened with ANSTAC-2M solution (Chemical 
Development Corp), wet inside of tube. Wipe 
tube until it appears dry. 


5-43. INSPECTING AND REPAIRING, 
ing the flowmeter determines whether the in- 
diyidual parts have beendamaged by mishandling 
or wear. See figure 5-16 and inspect parts for 
cleanness, damage, and wear. Repair of flow- 
meters is limited to replacement of parts listed 
(only parts listed with part number) in figure 
j 5-15. 


5-44, ASSEMBLING. AI! varts must meet 
cleaning requirements outlined in paragraph 


5-42, Seefigure 5-15for index and part numbers. 


NOTE 

The lubricant used in this procedure 

inust be F$1281 grease (Dow Corning 

Corp) unless otherwise specified. 
Part Name and 
Index Number 
Spring (1, 14) 
Outlet fitting (2. 2A) 


Inspecting 


a 


Distortion 
Damaged threads 


Metering tube (5) 
Fioat (6) 


Inlet fitting (7, 7A) Damaged threads 


Spring (9, 9A) 
Seat (10, 10A) 


Fr ere ret es 


Distortion 


Figure 5-16. 


5-62 Changed 22 February 1968 


Inspect~ 


FRc EES Aa TRAE YR Aer a 7 eT hr 


Cracks and iepibllity 


Cracks, flat spots, and freedom 
of movement within tube 


Worn sealing stirface 


R-3896-5 


a. lustall (one side at a time) vasket (27), 
retainer (26), gage glass (25), cushion (24), 
and cover (23) onto liquid chamber (28); secure 
lousaly with bolts (20), 


b. Install bracket (22) on side of cover (23) 
and secure loosely with stud bolts (21), 


c. Install remaining stud bolts (21) through 
cover and liquid chamber and firmly tighten all 
stud boits (21) and bolts (20). 


d. On flowmeters 19-9023792-10, ~11, and 
-12, cross-torque slid bolts (21) and bolts (20), 
Starting with center bolts to 60-65 foot-pounds, 


NOTE 


Final torque vatues should be reached 
by making three or more sequential 
passes, in order ta impose as [Little 
atrain on ihe gage glass (25) as 
possible. 


e. Install globe (18) into light socket (37), 
install light socket (17) on one side of lens (19) 
and gasket (16) on other side of lens, and secure 
with bolts (16) and stud bolts (12) 


f, Install screw through retainer (13) into 
cap (14) and install as an assembly over stud 
bolts (12). Secure with nut and wingnut. 


g. Install Light fixture on bracket (22) and 
secure with lower stud bolt (12). 


Repairing 


9 


Replace. 


Chase threads; replace if damage 
exceeds 50 percent of one thread. 


Replace. 


Replace or perform cleaning and 
antistatic treatment (paragraph 
5-42). 


Chase thteads; replace if damage 
exceeds 50 percent of one thread. 


Replace. 
Replace. 
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Inspecting and Repairing Flowmeter 


R-3896-5 


h. Lubricate O-ring (8, 8A) and install on 
infet fitting (7, 7A), Tostall spring (9, 9A), 
seat (19, LOA), and yasket (11, LIA) into imet 
fitting (7, 7A). 


i, Lubricate threads of inlet fitting (7, 7A) 
{inlet fitting has a small pressure-balance hole) 
and screw fitting into liquid chamber (28). 
Tighten fitting firmly but do not use excessive 
force, 


j. Using lint-free gloves, insert metering 
tube (5) into top of liquid chamber ind, usiig 2 
wooden dowel of approximate size of tube, push 
tube onto seat (10, 10A). 


k. ‘Tilt flowmeter and, using lint-free gloves, 


insert float (6) into metering tube (5), allowing 
float {o gently roll down tube. 


1. Install insert (4), on flowmeters 
19-902%742-1 through -8, and -13, into top of 
the (5). Lubricate O-ring (3, 3A) and install 
onto outlet fitting (2, 2A). 


ww. Lubiicate inreads of outlet fitting (2, 2A) 
and serew fitting into liquid chamber (28), 
Tighten fitting firmly but co nut use excessive 
foree, 


n. Install spring (1, 1A) into outlet fitting 
(2, 2A). Spring Q) is hooked onto insert (4). 
Install closures on inlet and outlet fittings. 


5-45, TESTING. Thetestprocedures require a 
source of vaseous nitrugen (MIL-P-27401), RJ-1 
fuel (MIL- F-25558) capable of maintaining re- 
quired flowraies, leak-testcompound (MIL-L-~ 
25567, or equivalent), three shutoff valves, and 
a needle yalve (3,000 psig rating), as applicable, 
for pneumatic service and for hydraulic service. 
The fiowmeter must be firmly secured ina 
vertical position during testing. 


a. Connect flowmeter to test setup as shown 
in figure 5-17 and close all vaives. 
NOTE 
For pneumatic testing the needle valve 
is vented to atmosphere; for hydraulic 
testing it is vented to return, 
h. Apply supply pressure {rated operating 
pressure, figure 5-14), as applicable, lo inlet 
of test setup. 


c. Open bypass valve and slowly open needse 
valve just enough to obtain flow, 
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Figure 5-17. 


qd. Slowly open inlet and outlet shutoff valves 
and allow lines and ilowmeter to fill, Slowly 
close bypass valve. 


e. Close needle valve andanply leak-test com- 
pound (MIL- L-25567}, or observe far fluid leaks, 
at indet and outlet fittings and mating surfaces of 
liquid chamber andcovers, No leakage isallowable, 


f. Slowly open needle valve and regulate 
flaw to allow float to raise to top of graduated 
scale of tube and to descend to bottom of tube, 
Flozt must rise and descend smoothly, 


gm. Repeat step f, maintaining stable How at 
four equal increments of scale. Float must 
stabilize at each increment. 


bh. If float operation is erratic or sticking, 
check for leakage in test setup or perform clean- 
ing procedure outlined in paragraph 5-42. 


5-46, PRESSURE REGULATOR 19-9023772, 


5-47. The following procedures contain disas- 
sembting, cleaning, inspecting and repairing, 
assembling, and testing information required to 
maintain the pressure regulator. 


548. DISASSEMBLING. Disassemble the reg 
wlator, as required, tu accomplish necessary 
repair and/or replacement. See figure 5-18 for 
parts and index numbers, 
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[iJon recutaton :>-9020772-2 
Rajon REGULATORS 19-9028772-3, +4, AND +5 
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Figure 5-18. Pressure Regulator-- Exploded View (Sheet 1 of 2) 
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Index Part Index Part 
No, No, Description No. No. Description 
1 Capnut (D-2) 16 Plate (D-2) 
2 Nameplate (D-2) 17 Lockring (D-2) 
3 Handwheel (D-2) 18 Clamp Ring (D-2) 
4 Mounting Plate (D-2} 19 0890-02204 Diaphragm (F-3) 
Bolt (D-2) 20 021-02204 Gasket (outer) (F-3) 
Nut (D- 2) pl 02141-60704 Gasket (inner) (F-3) 
Washer (D-2) 22 22461~1 Retainer (F-3) 
5 Washer (D-2) 23 0165-10201 Spring (F-3) 
5A Washer (D-2) 24 101-01557 Valve (F-3) 
§ Screw (D-2) 25 23460» 2 Seat (F..3) 
Guide Button (D-2) 26 261114 Pin (F-3) 
7 Spring Barrel (D-2) 27 Diaphragm Bolt (D-2) 
1A Spring Barrel (D-2) 28 101-01574 Retainer (F-3) 
Planet Geac (D-2) 29 23460-2 Seat (F- 3} 
8 085-01001 Thrust Bearing (F-3) 30 101-G1573 Pin (F-3) 
8A 101-01585 Thrust Bearing (F-3) 31 101-01557 Valve (F-3) 
101-01566 Bearing Race (F-3) $2 015- 10201 Spring (F-3) 
(upper) 33 101..01549 Fitting (F-3) 
101-01567 Bearing Race (F-3} 34 104- 01928 Filter (F-3) 
ower) 35 Body (D-2) 
9 Snapring (D-2) 36 22478 Retainer (F-3) 
10 Collar (D-2) 37 261114 Pin (F-3) 
11 Adjusting Nut (D-2) 38 23460- 2 Seat (F~3) 
12 101-01507 Stem Unit (F-3) 39 101-01557 Vaive (F-3) 
13 Stem Rod (F-3) 40 015-1020! Spring (F-3) 
Screw (F-3) 41 Diaphragm Nut (D-2) 
Spring (F-3) 42 Plate (D-2) 
Pin (F-3) 43 090-01201 Diaphragm (F-3) 
12A 101-01564 Stem Unit (F-3) 44 021-01201 Gasket (FF. 3) 
13A stem Rod (F-3) 46 Clamp Ring (D-2) 
Screw (F- 3) 48 Diaphragm Bolt (D-2) 
Spring (F-3) 47 Guide (D-?) 
Pin (F-3) 48 015-60402 Spring (F-3) 
12B 101--01629 Stem Unit (F-3) 49 101-01574 Retainer (F-3) 
138 Stem Rod (F-3) 50 261114 Pin (F-3) 
Screw (F-~3) 5] 299179 Shims (F~3) 
Spring (F-3) 299245 Shims (F-3) 
Pin (F-3) 52 23460- 2 Seat (F.3) 
j4 10913-1 Loader Spring (F~3) 53 10601-01557 Valve (F-3) 
14A 015.92402-2 Loader Spring (F-3) 54 015. 10201 Spring (F-3) 


15 Diaphragm Nut (1.2) 
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Figure 6-18. Pressure Regulatur--Exploded View (Sheet % of 2) 


5-49, CLEANING. Clean pressure regulator 
as outUned in section I. For inapecting and 
handling parts, refer to section I. 


the individual parts have been damaged by mia- 
handling or wear. See figure 5-19 and inspect 
parts for cleanness, damage, and wear. Repair 
of the pressure °°’ -ulator is limited to the re- 
placement of parts listed (only parts Mated with 
part numbers) in figure 5-18. 


§-50. INSPECTING AND REPAIRING. Inepect- 
ing the pressure regulator determines whether 
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Part Name and 

Index Number Inspecting Repairing 


Thrust Bearing (8, 8A) Wear and pitting 


Stem Unit (12, 12A, 12B) 


wear 
Loader Spring (14, 14A) Distortion 
Spring (23, 32, 40, 54) Distortion 


Valve (24, 31, 39, 53) 
Seat (25, 20, 38, 52) 


Pin (26, 30, 37, 50) Wear 


Filter (34) 


Damaged threads and 


Weer, nicks or scratches 
in seating surface 


Wear, nicks, or scratches 
in sealing surface 


Damage and cleanness 
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Replace. 


Chase threads; replace if damage 
exceeds 50 percent of one thread. 


Replace, 
Replace. 
Replace, 


Replace. 


Replace. 


Replace. 


Figure 6-19. Inspecting and Repairing Pressure Regulator 


5-51, ASSEMBLING. All parts of the pressure 
reguiater must meet the cleaning requirements 
of section I. Lubricant used in this procedure 
is lubricant grease RBO140-012 (Rocketdyne), 
unless otherwise specified, Procedures 
(methods) for applying lubricants specified in 
assembly procedures are outlined in section I. 
Replace diaphragm and gaskets with new items. 
See figure 5-18 for index and part numbers. 


a. Clamp body (35) securely in a vise with 
soft jaws, Lubricate (Method A) threads of 
fitting (33), Install filter (34) and fitting (33) 
into body (35) IN ports. Torque fitting (34) to 
125-140 foot-pounds. 


NOTE 


Steps b th” ough e apply to regulators 
19-9023772-2, -3, and ~4. 


b. Lubricate (Method A) threads of retainer 
(28). Install spring (32), valve (31), pin (30), 
seat (29), and retainer (28) into body (35). Make 
sure valve is seated, and torque retainer (28) to 
15-17 fout-pounds. 


c. Lubricate (Method A) threads of retainer 
(22). Install pin (26), seat (25), valve (24), spring 
(23), and retainer (22) into dlaphragm bolt (27). 
Torque retainer (22) to 15-17 foot-pounds. 


d. Install gaskets (21), diaphragm (i0), plate 
(18), and diaphragm nut (15) onto diaphragm bolt 
(27). Torque diaphragm nut (1) to 13 foot-pounda, 
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CAU TION 


Do not overtorque nut (15) or buckling 
and damage to diaphragm can result, 


e. Lubricate (Method A) thrends of diaphragm j 
bolt (27) and instail bolt into body (35); place 
gasket (20), clamp ring (18), and lockring (17) 
into body (35). 


NOTE 


Steps f through 1 apply to regulator 
19~9023772-5. 


f. Lubricate (Method A) threads of retainer i 
(49). Install spring (54), valve (53), seat (52), 
shirns (51), pin (50), and retainer (49) into body 
(35). Make sure valve is seated, and torque 
retainer (49) to 15-17 foot-pounds, 


g. Measure projection of pin (50) above re- 
tainer (49), Dimension must be 9.008 to 0.010 
inch. If out of tolerance, replace shims as 
necessary. 


h. Install clamp ring (45) into body (35) and 
measure and record distance from top of clamp 
ring (45) to top of pin (59). 


i, Remove clamp ring, install diaphragm (43) 
into clamp ring recess, and place clamp ring 
and diaphragm into body (35). Measwre and re- 
cord distance from top of clamp ring to top of pin 
(50), If difference between steps h and i is leas 
than 0.005 inch, one gasket (44) is required, 


{ 


i 


R-3896-5 Section V 
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j. Remove clamp ring and diaphragm from 
body and install clamp ring (45), gasket (44) 
(as required), diaphragm (43), plate (42) and 
diaphragm nut (41) onte diaphragm bolt (4). 
Torque diaphragm nut (41) to § foot-pounds. 


CAUTION 


Do not overtorque nut (41) or buckling 
and damage to diaphragm can result. 


| k. Lubricate (Method A) threads of retainer 

4 (36). Install spring (40), valve (39), seat (28), 
pin (37), and retainer (36) into diaphragm bolt 
(46), Torque retainer (36) to 15-17 foot-pounds. 


1, Lubricate (Method A) threads of diaphragm 
holt (48), Install guide (47), spring (48) and dia- 
phragm holt (46) into body (35). 


m. Lubricate (Method A) threads of stem 
A nt (12, 12A, 12B). Screw adjusting nut (11) 
on stem unit (12, 12A, 12B), and slip stop collar 
(10) on stem unit, securing it in place with snap- 
ring (9). 


n. Lubricate (Method 2) thrust bearing (8, 
8A). Lubricate (Method Z) mating surfaces of 
planet gears with Molykote G naate (Dow Corning 
Corp). Install thrust bezring (8, 8A) on stem 
unit and insert stem unit with planet gears into 
spring harrel (7, 7A). 


tc. Lubricate (Method A) threads of screw (6), 
Install guide button and screw (6) into adjusting 
nut (11), 


p. Lubricate (Method A) external threads of 
body (35). Install spring (14, 14A) over stem 
unit and screw spring barrel (7, 7A) with spring 
(14, 14A) onto body (35) making gure that thrust 
bearing (8, 8A) is properly seated in spring 
barrel. Torque spring barrel (7, 7A) 10 150 
foot-pounds, 


q. Install mounting plate (4) onto spring 
barrel (7, TA) and body (35). 


. Lubricate (Method Z) mating surface of 
handwheel (3) and stem unit (12, 12A, 12B) with 
Molykote G paste (Dow Corning Corp), Install 
washer (5), handwheel (3}, nameplate (2) and 
capnut (1) onte stem unit (12). Torque capnut 
to 50-75 inch-pounds, Torque capnut finger- 
tight on stem until (12A, 12B). 


5-52, TESTING. The test procedures require 
a source of gaseous nitrogen (MIL-P-27401), 
leak-test compound (MIL-L- 25567, or equiva- 
lent}, test gages with ranges of 0-150, 0-300, 
0-750, and 0-2, 000 psi, and a needle valve. 
The regulator must be firmly secured during 
testing. 


@. Connect gaseous nitrogen (MIL- P- 27401) 
source to IN port of regulator. Tee a test gag:, 
with range applicable to regulator being tested, 
and needle valve at OUT port. Close needle 
valve. 


b. Turn handwheei fully counterclockwise 
and increase gaseous nitrogen to a pressure not 
to exceed rated inlet pressure and above rated 
outlet pressure of regulator under test. 


c. Turn handwheel clockwise to 20 percent of 
maximum rated outlet pressure of regulator. 


d, Remove capnut and handwheel. Adjust 
relief adjustment screw in end of stem unit, 
clockwise until venting occurs, then counter- 
clockwise until venting just atops. 


e. Install handwheel and capnut; turn hand- 
wheel clockwige to maximum outlet pressure of 
regulator. Test gage must indicate a smooth 
increare in pressure throughout range. 


f. Record maximum outlet pressure indicated 
on test gage, and after 541 minutes record 
pressure agaln. The difference of pressure 
must be within +2 percent of initial pressure. 


g. Slowly open needle valve until outlet pres- 
aure drops 20-40 percent; (nen ciose valve. 
Outlet pressure must stabilize within +3 per. 
cent of initial pressure. 


h. Remove capnut and handwheel; apply leak- 
.est compound to inlet and outlei fittings, and 
guide button slot into spring barrel. No leakage 
is allowable. 


i. Adjust relief adjustment screw clockwise 
until steady venting is obtained, Adjust counter- 
clockwise until venting just stops; continue 
counterclockwise one additional turn. 


iA. Check relief adjustment at 3 different 


pressure settings, Venting must occur withia 
1/4 to 2 turns counterclockwise. 
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j. install handwheel nameplate, and capnut, b. Lubricate (Method J) O-rings (6, 8)and ff, 
torque capnut to 50-75 inch-pounds, and turn stem seal (7), and install in bonnet (4). 4 
handwheel fuily counterclockwise. Relief sya- 
tem must bleed outlet pressure to zero. c. Install spring (10) and retainer (9) (small 


hole first) on stem (11). 
k. Open needle valve and apply leak-test 
compound to outlet of needle valve, No leakage d. Lubricate (Method A) threads of stem (11) | 
is allowable, and screw stem into bonnet (4) until it bottoms; 
- then install seat and metal insert (12) in bonnet. 
1, Decrease gaseous nitrogen to zero and 
remove regulator from test setup. e. Lubricate (Method A) threads of bonnet | 
(4) and screw into body (13) fingertight, 
§-52A. HAND VALVE 19-9023774. 
f. Turn stem (11) to fully closed (clockwise) 


5-428. The following procedures contain the position; then open 3 turns. 

disassembling, cleaning, inspecting and re~ 

pairing, assembling, and testing information g Hold valve body in place and torque bonnet 
required to maintain the hand vaives. (4) to 350-400 inch-pounds; then install nut (2) 


on bonnet and torque to 180-220 inch-pounda, 
5.-62C. DISASSEMBLING. Disassemble the 


hand valve, as required, te accomplish neces- h. Lubricate (Method 4) wiper of cap and i 
sary repair and/or replacement. Fully open wiper (3) with hubricating oil MIL-1.-7870 and 
valve prior to start of disassembly. Allcunc- install wiper and cap on stem and bonnet. 

tional parts of the valve are contained in the 

bonnet and can be replaced without removing i, Install handle (1) and sevure with setscrew., 
valve from the line. (See figure 5-19A for Close valve. 

parts and index numbers. ) ; NOTE 

§-52D, CLEANING, Clean hand valve as out- Steps j through x apply to valve 

lined in section I. Far inspecting and handling 19-9029774-4, 

part, refer to eection 1. j. Lubricate (Method Z) (thin, even coat) | 
5-52E. INSPECTING AND REPAIRING. h- stem (35) and install in bonnet (31). 

specting the hand valve determines whether the k. Lubricate (Method J) O-rings (34) and i 


individual parts have been damaged by mighan- 
dling or wear. See figure 5-19B and inspect 
parts for cleannees, damage, and wear. Repair 
of hand valve is limited to the replacement of 
parts listed (only parts listed with part num- 


install one on upper seat (35) and the other on 
lower seat (37). 


1, Install upper seat (35), port ring (36), 
and lower seat (37, (large taper of lower seat 


bers) in figure 5-19A, inserted first) in bonnet (31), Make sure that 
5-52F. ASSEMBLING. All parts must meet port ring flow holes are in line vith flow holes 
ir bonnet. 
cleaning requirements as outlined in paragraph 
5-§2D. The lubricant used in assembling and m. Lubricate (Method J) Q-rings (32) and | 
at specified periods is Fluorolube grease instali or honnet (31). 
GR362 (Hocker Chemical Corp) unieas other- . é 
wise specified, Procedures (methods) for feed ace ae a ay Aenea 
applying lubricants specified in assembly ° ° ’ 
pronedures are outlined {n section I. o. Lubricate (Method J) O-ring (27) and stem §f 
sex) (26) and install in bonnet (31); then push O- 
NO'’VE ring and stem seal both below threads in bonriet. 
Steps a through i apply to valve p- Lubricate (Method A) threads of retainer = Jj 
18-9023774-2, (25) and screw tnio bonnet (31). Torque retainer. 


to 32-38 inth-pounds, 
f a. Lubricate (Method J) O-ring (6) and tn- 
Stall on bonnet (4). 
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'O| HAND VALVE .6-9039774-4 


Figure 5-19A. Hand Valve--Exploded View (Sheet 1 of 2) 
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Index Part 
No, No, Description Description 
1 Handle (D-2) Spacer (D-2) 
Setserew (D-2) Bearing (D- 2) 
2 Gocknut (D- 2) Spacer (D-2) 
S Cap and Wiper (D-2) 22 Handle (D-2) 
4 (a) Bonnet (D-2) 23 Wiper (D-2) 
5 5212-51, } O-Ring (F-3) 24 Cap (D-2) 
6 5011-56 O-Ring (F-3) 25 Retainer (D-2) 
7 (a) Stem Seal (D-2) 26 (b) Stem Seal (D-2) 
8 §011-51 O-Ring (F-3) 27 5008-51 O-Ring (F-3) 
9 Retainer (D-2) 28 Washer (D-2) 
10 Spring (D-2) 29 Spring (D-2) 
11 (a) Stem (D-2) 30 Locknut (D-2) 
12 Adcn.-41 Seat and Metal Insert 31 (b) Bonnet (D-2) 
(F-3) 32 5026-56 O-Ring (F-3) 
13 Body {D-2) 33 (b) Stem (D-2) 
14 Locknut (D-2) 34 5022-51 (4) O-Ring (F-3) 
15 Adjustment Screw (D-2) 35 82-2-11 Upper Seat (F- 3) 
16 Bearing (D-2) 36 (b) Port Ring (D-2) 
17 Spacer (D-2) 37 82- 1-11 Lower Seat (F-3) 
18 Nut (D-2) 38 Body (D-2) 


(a) Component of Kit 4007-4-1 
(b) Comnonent of Kit 4019. 3-1 
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Figure 5-194. Hand Valve--Exploded View (Sheet 2 of 2) 
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Part Name and 


Index Number Inspecting Repairing 
Cap aad Wiper (3) Detertoration Replace, 
and wear. 

Bonnet (4, 31) Damaged threads. Chase threads: replace if damage 
exceeds 50% of one thread. 

Stem Seal (7) Worn sealing surface. Replace. 

Spring (10, 29) Distortion. Replace. 

Stem (11, 33) Damaged threads. Chase threads: replace if damage 
exceeds 50% of one thread. 

Seat and Metal Insert (12) Worn sealing surface. Replace. 

earings (16, 20) Wear and pitting. Replace. 

feat (35, 37) Worn sealing surface. Repiace, 


Figure 5-19B. Inspecting and Repairing Hand Valve 


q. Lubricate (Method A) threads of bonnet " -§, Lubricate (Metnod Z) wiper (23) with | 
(31) and srrew into body (38). Hold valve body in —-tubricating of] MIL-L~-707Q, insert in cap (24), 
place and torque bonnet to 140-160 inch-pounds. and install cap and wiper on handie (22), 

r. Install locknut (30) on bonnet (31) and t. Install handle (22) on bonnet (31). 


: pags u. Install spacer (21), bearing (20), and 
torque to 275-325 inch-pounda, spacer (19) in handle (22), ’ 
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y, Install nuts (18) on stem (33), End of 
stem must be 1/32 to 1,16 inch below top of 
top nut. Torque nuts against each other to 
24-32 inch-pounds. 


w. Turn handle fully counterclockwise and 
install spacer (17), bearing (16), and adjustment 
serew (15) in handle (22). Torque adjustment 
screw to 275-325 inch-pounds, then loosen and 
retorque to 90-110 inch- pounds. 


x. Install locknut (14) on adjustment screw 
{15) and torque nut to 90-110 inch-pounds while 
holding adjustment screw in place. Close valve, 


5-52G,. TESTING, The test procedure requires 
a source of gaseeus nitrogen (MIL-P-27401) and 
leak-test compound (MIL-1L-25567), or equiv- 
alent. The hand valve must be firmly secured 
during testing. 


a. Connect gaseous nitrogen (MIL-P-27401) 
source to inlet port of hand valve and close 
valve, 


b, Increase gaseous nitrogen to hand valve 
operating pressure (stamped on valve) and apply 
leak-test compound to outlet port and around 
bonnet and stem. No leakage is allowable, 


c. Decrease gaseous nitrogen pressure to 
zero, and install pressure plug in outlet port. 


d. Slowly open hand valve and repeat step b. 


e, Decrease gaseous nitrogen pressure co 
zero, remove valve from test setup, and cap 
open ports, 


5-52H. GAGE SAVER 19-9023777, 


§-52J, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
required to maintain the gage savers. 


5-52K. DISASSEMBLING, Disassemble gage 
Saver, as required, to accomplish necessary 
repair and‘or replacement, Turn adjusting 
sercw (1) counterclockwise to relieve tension 
on spring (2). Do not remove housing (3) with 
tension on spring (2). (See figure 5-19C for 
index and part numbers. } 


§-52L, CLEANING. Clean all metal parts as 
outlined in section I. 


5-52M, INSPECTING AND REPAIRING. In- 
specting the gage saver determines whether 
the individual parts have heen damaged by mis- 
handling or wear. Inspect parts for cleanness, 
damage, and wear. Repair of gage saver is 
Mmited to replacement of parts contained in kit 
and chasing damaged threada that do not exceed 
50 percent of one thread, Gage saver must be 
repiaced if parts not contained in kit are dam- 
aged or worn. 


Section V 
Paragraphs 5-526 to 5-52N 


_ Description 


eerie erates 


Adjusting Screw 
Spring 
Housing 
Guide 
Poppst 
G180-011 Q-ring 
G 180-008 O-ring 
6 Body 
Figure $-i9C. Gage Saver--Exploded View 
5-52N. ASSEMBLING. All parts must ineet 
cleaning yequircments oullined in paragraph 
§-52L, Lubricant used for straight threads 
and O-rings during assembly is lubricant grease 
RBO140-012 (Rocketdyne), Procedures (methods) 
for applying lubricants specifted in assembly 
procedures are outlined in section I, See figure 
5-19C for index and part numbers. 


a. Lubricate (Method J) O-rings and install 
on poppet (5). Install poppet into inlet port of 
body (8), 

b. Install large end of guide (4) inte body (6). 
c. Lubricate (Method A) threads of housing 
(3) and install into body (6), Torque housing to 

10-20 foot-pounds, 
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Section V 
Parngraphea G-[2P to 54 


d.) Lubricate (Method Ay threads of adjusting 
bCrew i} gid install spring (2) and adjusting 
screw {i into housing (3), Turn adjusting screw 
(1) until all threads are engaged, 


e. tstall closures on inlet and outlet ports, 


f. Test and oN i gage saver as outlined in 
paragraph §-52P, 


$-52P, TESTING, Testing consists of testing 
set and reseat pressures of age savers. Per- 
form testing after repair and any time misuse 
or damage is suspected, Pressure must be 
gradually increased to check set pressures, and 
decreased to check reseat pressure. The gage 
saver must be adjusted with no pressure applied; 
then repressurized to recheck adjustment. The 
safety and general maintenance requirements 
outlined in section J apply to this procedure. 


a. Install gage saver ina test setup witha 
3, eae gage at inlet, a suitable gape at outlet 
to read pressures specified in step c, anda 
vent valve downstream of outlet gage. 


b. Firmly secure gage saver, remove clo- 
sures, and connect a source of gaseous nitragen 
(MIL-P-27401) with a crontrolled pressure of 
3,000 +50 psig to inlet port. 


ce Close vent valve and slowly increase pres - 
sure to 3,000 150 psig, Observe outlet fa se and 
record set pressures as follows: 19-9023777-1, 
Lat sen gan oh -2, 250-275 psig; -3, 500-550 
psig; and -4, 1,600--1, 100 psig. 


d, Decrease pressure to sero and turn adjust - 
ing serew (1), clockwise to increase and counter- 
clockwise to decrease, to vptain settings in 
step c. 


ewes! 


ES er hate a 2 


Tuspection 


ee 
x 


arommarnaeer 4: eet Cone 


1. Obvious signs of dam- 
age to all Structural 
members. 


2 Foreign matter and 
illegitility of placard- 
ing on exterior and 
interior surfaces. 


3. Broken glass, cracked 
frames, and loose or 
missing faceplate 
screws on gages. 


x 


4. Cracked or broken 
contro] knobs and 
loose or missing 
retaining screws and 
locknuts on hand 
valves and regulators, 


§. Scratches, dents, 
cracked sleeves and 
loose coupling nuts 
on tubing, 


6, Calibration- 
check, 


5-680) Changed 8 December 1970 


Periodic (Months) 


1 
(See paragraph 5-36.) 


pea es) ll a 
igure 5-20, Inspection Requirements 


R-+-3896-5 
Volume I 


c. Repeat step ¢ five times. Tne gage saver 
must repeat within the tolerance of slep c or 
gage saver must be replaced. 


f. Open vent valve and slowly increase pres- 
sure to 3,000 150 psig. 


g. Apply leak-test compound (MIL-L-25567) 
to vent valve outlet port. No internal leakage 
of gage saver is allowable, 


h. Close vent valve and apply leak-test com- 
pound (MIL-1,-25567) to adjusting screw (1) and 
housing (3) and body (6) mating surface, No 
external leakage is allowable, 


i. Decrease pressure to zero and remove 
leak-Cest compound from gage saver. 


j. Remove gage saver from test setup and 
install closures in inlet and outlet ports. 
5-53. JNSPECTION. 
5-54, Figure §-20 lists items to be inspected, 
conditions to be sought and corrected, and the 
frequency of the inspections. Inspection require- 
ments are classified as visual and periodic, 
Their scope should be increased or decreased 
to suit varying conditions. All inspections re- 
quirements cannot be predicted because they are 
directly affected by local operations. Visual 
inspection is defined as an inspection to deter -~ 
mine if there are undesirable, discrepan', or 
damage conditions, and that hardware configura- 
tion is in accordance with appropriate records, 
A visual inspection is made before operating of 
the unit, Periodic inspections are made at 
specified periods. See figure 5-20 for inspec- 
tion and neriodic intervals. 


” Periodic (Months 
3 6 12 


Inspection 
7, Broken covers 
and broken or 
missing bulbs 
on indicator 
lights, 


8. Leoseness and 
improper oper- 
ation of switches 
and circuit 
breakers. 


9, Damaged or 
corroded recep- 
tacles and/or 
plugs on electri- 
cal cables, anc 
cut, torn, chafed 
or deteriorated 
outer cover, 


10. Lubrication of 
regniators and 
hand valves. 


1. Function-test 
of relief valves. 


(See paragraph 5-35, ) 
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Figure 5-21. Engine Checkout Console Electrical Schematic (Sheet 5 of 7) 
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Figure 5-21. Engine Checkout Console Electrical Schematic (Sheet. 6 of 7) 
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Figure §-21. Engine Checkout Console Electrical Schematic (Sheet 7 of 7) | 
Pages 5-77 through 5-98 deleted. 
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SECTION VI 


PNEUMATIC FLOW MONITORS G3130 AND G3131 
WARNING 


PNEUMATIC FLOW MONITORS G3130 AND G3131 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


6-1. SCOPE, This section containg descrip- 6-2. DESCIUPTION. 

tion, operation, maintenance, and inspection 

for Pneumatic Flow Monitor G3130 (fuel) and 6-3. The pneumatic flow monitor (figure 6~1) is 
Pneumatic Flow Monitor G3131 (oxidizer), The a portable flowmeter in a suitcase-type can- 
flow monitors measure leakage of engine sys- tainer., The flow monitor hag inlet and outlet 
tems and/or components. ports, a low-flow flowmecer, a high-flow 


ASSEMULY 


FROAT 
PANEL 


F1-5-1-80 


rete es re LP 


Figure 6-1. Pneumatic Flow Monitor 


Changed 23 Mareh 1972 GL 


Sect 1 VI 
Paragraphs 6-4 to 6-7 


Nowmeter, a gas temperature page, a pressure 
gnge, a relief valve, two check valves, fear 
hand valves, and front and back panels. All 
compunents are mounted on the front panel ang 
r the panel is mounted in the container, See 
fizure 6-2 tor flow monitor front panel ana 


figure 6-3 lor leading particulars. ( 


6-4, Obi hA'LION. 


6-5, he pneumatic flow monitor is connected 
between a pneumatic suu.te anda system cr 
component, Pneumatic pressure applied to 
flaw monitor inlet passes throvgh the normaliy 
open ports of the BLEED valve, LOW FL IW 
METE® and HIGH FLOW METER shutoff valver, 
and BYPASS valve, io the relicf valve and GAS 
PRESSURE vage, The relief valve will relieve 
at 199 35 psig and reseat at 80 psig, Oj :ning 
the BYPASS valve allows system pressure to 


stabilize bofore admitting pressure tr Tlowmeter 


tubes, Atter pressure stabilizes, as indicated 
on GAS PRESSURE gage, the LOW FLOW 
METER or HIGH PLOW METER shutoff valve 
(as applicable) is opened and bypass valve 


ca ne ace LM nated oh RO OLR As HERE ren 
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closed, Temperature of test gas is indicated on 
JAS TEMVERATURE gage and leakngein system 
or component under test is indicated on appli- 
eable flowmeter. Conversion charts ure pro- 
vided with tie units so the user can convert flow- 
meter and tuaperatury udications to scim leak- 
age 1ates, ‘The units are depressurlzed by 
closing the flowmetcr shutoff valves and opening 
BYFASS and BLEED valves. 


6-6. MAINTENANCE. 
6-7. Maintenance of the pneumatic flow monitor § 
ceonalats of checkout, reimoving, installing, . 
servicing, and shipping and storing, The sur- 
fece area and/or lettering is ropainied, as re- 
quired when peint hecomes chipped, scratched, 
or worn off and when lettering becomes illegible. 
(Refer to section 1 for painting information. } 

The flow monitor is cleaned, when applicable, 
ae outlined! in seetion I. 


ca! oN FLoN wamrTOR 
cor biee’y pear 


en 


Figure 6-2. Pneumatic Flow Monitor Front Panels 
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Jengih~—~S~™O””~C«S'Q A/S itches 
Width {2-5/8 inches 
Height 5-6/8 inches 
Weight 50 pounds, approx, 


0,92 to 37.9 scim 
at 30 psig 


Low Flowmeter 


High Flowneter 9 to 744 scim 
i: 30 psig 

Temperature Gage -76° to +225° F 

Pressure Gage )~100 psi 


errr a re ety PO Ae eim mnn 


Figure 6-3, Leacing Particulars for 
Pneumatic Flow Monitor 


6-8. CHECKOUT. 


testing. The only preparation for use of the 
flow monitors is to open the lids of the suitcase 
contxiner and secure them in the open position, 

@ See figure 6-4 for pneumatic Mow moniter 
schematic. 


| 6-9. Checkout consists of leak and function 


Dae auieeimaidenadinimnenant 
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6-10. LEAK TESTING, ‘The back panel must be i 
remover to perform this lest. 


a. Connect nipple assembly to flow monitor 
INLET (405-00290 for fuel system, 405-00286 
for oxidizer systern) and connect a 0-200 psig 
source of paseous nitrogen (MIL-P-27401) to 
tupple assembly, 


b. Connect a 0-200 psig test gage to flow 
monitor QUTLET. (Use sucket assembly 
405-00298 for fuel system, 405-00294 for oxi- 
dizer system.) 


c. Close all valves on panel, 

d, Open BYPASS valve. 

e. Increase source pressure to 90 psig and 
slowly open LOW FLOWMBTER and HIGH FLOW- 
METER shutoff valves. 

f, Leak-test all connections and components i 


with leak-test compeund (MIL-L-25567), No 
leakage is allowable. 
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Figure 6-4, Pneumatic Flow Monitor Schematic 
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Paragraph 6-11 


=. Decrease source pressure to zero. 


h. Open BLEED valve, Pressure vents to 
zero as shown on test gage and panel GAS 
PRESSURE gage. 


i, Remove test gage from flow monitor 
OUTLET. 


j. Remove source pressure from flow moni- 
tor INET and connect it to Now monitor OUT- 
LET. 


k. Close BLEED and BYPASS valves. 


1, Increase source presiure to 90 psig as 
shown on pane] GAS PRESSURE gage. 


m. Leak-test open INLET fitting with leak- 
test compound (MIL-L-25567). No leaks ve is 
allowable. 


n,. Decrease source pressure to zero. 
o. Slowly open BYPASS valve, 


p. Open BLEED valve. Pressure vents to 
zero as shown on GAS PRESSURE gage. 


qa. Close all panel valves and remove all 
leak-test compound. 


r, Remove a}l external equipment and re- 
install back panel in container. 


6-11, FUNCTION TES'TING. This testo. ap- 
plicable portions of the test are performed as 
specified in inspection requirements, 


a. Connect socket assembly to flow monitor 
OUTLET (405-00298 for fuel system, 405-00204 
for oxidizer system) and connect a needle valve 
to socket assembly. 


b. Connect calibration standard capable of 
measuring 0 to 1,000 scim and 55° tu 95° F 
temperature, with accuracy of 0.5 percent of 
indicated flow and 41° F between 55° to 95° F, 
to needle vaive, 


c, Connect nipple assembly to flow monitor 
INLET (405-€0290 for fuel system, 405-00286 
for oxidizer system) and connect a 0-200 psig 
source of gaseous nitrogen (MIL.-~P-27401) to 
nipple assembly. 
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d. Close panel valves and needle valve. 


e. Remove pressure cap from gage test port 
on front of panel and connect a 0-150 psig cali- 
brated test gage with accuracy of +1/10 percent 
of full scale. 


{. Slowly increase source pressure and check 
pressure gage for accuracy at 3 settings. Gage 
accuracy must be 41/4 percent of full scale. 


g. Decrease source pressure to zero and 
open BLEND valve, Pressure vents to zero as 
shown on panel and teat gages. 


h. Slowly increase source pressure until re- 
Hef valve relieves, Relief valve must relieve 
at 105 +5 psig. 

i. Decrease source pressure. Relief vatve 
must reseat at 80 («0, -8 psig). 


j. Decrease pressure to zero and open BY- 
PASS valve. 


k. Slowly increase source pressure to 30 psig 
as shown on GAS PRESSURE gage; maintain this 
pressure, 


}. Slowly cpen the LOW FLOW METER shut- 
off valve, 


m. Close BYPASS valve. 


n. Slowly open needle valve (connected to 
OUTI E'S) and regulate flow to allow top float to 
rise to top of graduated scale of tube. 


oO. Take LOW FLOW METER tube reading for 
top float, beginning at the highest scale reading 
on tube and working down. Record each major 
reading on tube and calibration standard, 


p. Repeat step o for bottom float. 


q. Compare reading of GAS TEMPERATURE 
gage with reading of calibration standard. GAS 
TEMPERATURE gape must indicate within 
47° F of standard, 


r. Close needie valve. 
a. Slowly open HIGH FLOW METER shutoff 


valve, and close LOW FILOW METR shutoff 
valve. e 
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t. Repeat steps n through q for HIGH FLOW 
METER, 


u, Close needle valve, and decrease source 
pressure to zero, 


¥. Close HIGH FLOW METER sivwtoff valve, 
ane open BYPASS valve. 


Wa Open BLEED valye. Pressure vents to 
zero as shown on GAS PRESSURE gage. Install 
closures On open ports, 


x, With data obtained in steps o and t com- 
pare reading with each individual flow meter 
curve. The recorded readings must be within 
#4 percent of full scale of any one float, Estab- 
lish new curves if necessary, 


NOTE 


The flowmeter unit is provided with 
a set of curves with temperature cor- 
rection information, These curves 
are labeled LOW FLOW METER 
TOP FLOAT, LOW FLOW METER 
BOTTOM FLOAT, HIGH FLOW 
METER TOP FLOAT, and HIGH 
FLOW METER BOTTOM FLOAT, 
6-12. REMOVING, 
6-13. Disassemble the ¢ 1eumatic flow monitor, 
as required, to accomplish necessary repair 
or replacement, Sce figure 6-5 for index and 
part numbers. 
6-14, INSTALLING, 
6-15, Al] parts of the pneumatic flow monitor 
must meet the cleaning requirements outlined 
in section I before installing. See figure 6-5 
for index anc part numbers. The following 
steps incluce the special instructions. Al} 
tubing is locally manufactured from CRES 321, 
Type ! (MIL-T-8808) with tube end flared in ac- 
cordance with M$33584, with sleeve MS20819~- 
and nut AN818-, (A damaged tube should be 
used for mockup and wall thickness.) The lu- 
bricant used during installation is lubricant 
grease RB0140-012 (Rocketdyne), except as 
specified, Refer to section I for lubricant ap~ 
plication, 


a. Torque nuts of threaded fasteners as 
follows: 


Section VI 
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NOTE 


When tightening fasteners from the 
head side, torque must be within 
10 percent of the high side of the 
specified torque range. 


Size/ Torque 
Part Number Thread (in-1b) 
AN3 1)~32 24-30 
AN507 10-32 8-10 
AN526 10-32 8-10 


b. Torque nut AN924 or union 4N815 as 
foliows: 


Tube Torqite 
OD (Inches) (in~1b) 

1/4 55-80 

3/2 100-150 


c. Torque nut AN6289 as follows: 


Tube Torque 
OD (Inches) (in~Ib) _ 
1/4 75-100 
3/8 150-200 


d, Torque jamnuts and fittings without 
gaskets as [ollows: 


Tube Torque (in-1lb) 

OD (Inches) Aluminum Steel 
1/4 90-105 110-130 
3/8 125-145 e20~20e 


e. Torque B-nuts AN818 for tubing as 
follows: 


Tube Torque 
OD (Inches) fin- Th) 
1/4 135-185 
3/8 270-345 
6-16, SERVICING, 


6-17, Servicing of pneumatic flow monitor con- 
sists of a 12-month perlodic function-test of 
flawmeter, pressure gage, temperature gage, 
and relief valve, Lubricate (Method 2) hand- 
yalves stem threads annually, with Fluorolube 
geease GH-362 (Hooker Chemical Corp), by 
applying 2 streaks 180 degrees apart. 
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Index Part No. Part No. 

No. (Fuel) (Oxidizer} Description 

1 AN929~-4C AN929-4C Cap (F-3) 

2 9016820 9016810 Tube (M-3) 
AN832-4C AN832-4C Union (F-3) 
AN924-4C AN624-4C Nut (F-3) 

3 45-1377SSK2MZ0L 45-1377SSX2MZOGL, Gage (F-2) 
4S50X -S5 4550X-SS Tee (F-3) 
MS28778~4 MS28778-4 Packing (F-3) 
AN507-1032R20 AN507-1032R26 Screw (F-3) 
1.D153-0010-0007 L153 -0010-0007 Washer (F~3) 
NAS679A3W NAS679 A3W Nut (F-3) 

4 P33-F1-1110-2AR P33-F1-1110-2AR Flowmeter (F-2) 

5 P$3-F1-1110-2R P33 -F1-1110-2R Flowmeter (¥-2) a 
ANT84C6 AN784C6 Tee (F-3) 
AN6289C6 AN6289C6 Nut (F-3) 
MS28777-6 MS28777-6 Ring (F-3) 


Figure 6-5. Disassembly of Pneumatic Flow Monitor (Sheet 1 of 2) 
6-6 Changed 22 June 1970 
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Inde 
No. 


Aa eR Hc ERA! 


5 


{ront) 


10 
i] 


12 


13 


\4 


16 


17 


Part No. 
(Fuel) 


MS28778-8 
RD284-3008 - 2002 
AN929-6C 
6C50X-SS 
AN815-6C 
19-9017278 
19-9017277 
405-00292 
AN924-6C 
€36X-3S 
6CEX-3S 
9020133 
6S6X-sS 
9016816 
ANB24-6C 
9016817 
RD284-6015-0100 
90916302 
MS28778-6 
MS21919-G17 
AN3-4A 
LD153-0010-0007 
NASET9A3W 
6CBX-38 
405-00300 
AN924-8C 
RD284-6002-0002 
9015302 
MS28778-6 
14D153~-0010-0026 
6CSOX-3S 
9036812 
9020147 
RD273-3004-0001 
AN818-6C 
F284 -6003-0002 
9016812 
9016813 
6C50X-88 
RD284-6002-0002 
9020135 
9016813 
€C5NX-SS 
RD284-6002-0002 
9020146 
9020145 
9020134 
6ROX-SS 
6C50X -SS 
9020138 
ANB28-1032-R30 
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Part No. 
(Oxidizer) 


MS828778-6 
RD284-3008-2002 
AN929 ~6C 
6C50X-Ss 
AN815-6C 
19-9017278 
19-9017277 
405~00288 
AN924-6C 
6S6X-88 
6COX-SS 
9020126 
6S6X-~8S 
9016806 
ANB24-6C 
9016.07 
RD2k4~-5015-0100 
9015302 
MS28778-6 
MS21919~-G1'l 
AN3-4A 
LD153-0010-0007 
NAS679A3W 
8CbX-S3 
405-00298 
AN924-6C 
RD284-6002-0002 
9015302 
MS28778-6 
LD153~-0010-0026 
6C50K-SS 
9016802 
9020127 
RD273-3004-0001 
AN818-6C 
ROD284-6002-0002 
9016802 
9016803 
6C50X-8S 
RD284 -6602-0002 
9020128 
9016803 
6C50X-8S 
RD284-6002 -0002 
9020129 
9020130 
9020131 
6R6X-3S 
6C50X-35 
$020139 
AN526-1032-R19 
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Description 


Packing (F-3) 
Check valve (F-2) 
Cap (F-3) 

Ribow (F-3) 
Union (F-3) 
Pyrometer (F-2) 
Thermocouple (F-2) 
Nipple (F-3) 

Nut (F-3) 

Tee (F~3) 

Elbow (F-3) 
Tube (M-3) 

Tee (F-3) 

Tube (M-3) 

Tee (F-3) 

Tube (M-3) 
Relief valve (F-2) 
Diffuser (F-2) 
Packing (F +3) 
Clamp (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (¥-3) 

Elbow (F-3) 
Socket (F-3) 

Nut (F-3) 

Hand valve (F-2) 
Ditfuser (F-2) 
Packing (F-3) 
Washer (F-3) 
Elbow (F-3) 
Tube (M-3) 
Tube (M~3) 
Reducer (F~3) 
Nut (F-3) 

Hand valve (I-2) 
Tube (M-3) 

Tube (M-3) 
Elbow (M-~3) 
Hand valve (F-2) 
Tube (M-3) 

Tube (M-3) 
Elbow (F~3) 
Hand valve (F-2) 
Tube (M~3) 
Tube (M-3) 

Tube (M-3) 

Tee (F-3} 

Elbow (F-3) 
Panei (F-1) 
Screw (F+3) 


Figure 6-5. Dissaasembiy of Pnettmatic Flow Monttor (Sheet 2 of 2) 
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Inspection 


Visual inspections 


1, Obvious sifms of 
damage to all 
structural members. 


2. TJillegible stencils, 
decals, or nameplates. 


3. Contamination that 
could result in adverse 
effects to equipment 
or engine, 


4, Completeness of units 
and records, 


Periodic inspections 


1, Case for dents, gouges, 
and cracks; handles 
and latches for loose~ 
ness and difficult 
operation, 


2. Instrument panel for 
loose screws, broken 
fasteners, and placard 
illegibility. 


3, Flowmeter tubes for 
cracks, mc‘sture con- 
densation, and marking 
illegibility. Ball 
floats for lack of free 
movernent, 


4, Temperature gage for 
Jooseness, damage, and 
incorrect indication of 
ambientaix temperature. 


5. Function Testing (vara- 
graph 6-11). 


8. Lubrication of hand 
valves (paragraph 6-16) 


om 


Figure 6-6. Inspecdon Requirements 
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6-18. SHIPPING AND STORING, 


6-19. Prepare the pneumatic flow mouitor for 
shipping or storing in accordance with 
Rocketdyne Automated Packaging System 
(RAPS). 


6-20. INSPECTION, 


6-21. Figure 6-6 lists items to be inspected, 
vonditions to be sought and corrected, and the 
frequency of the inspections. Inspection require- 
ments are classified as visual and periodic, 
Their scope should he increased or decreased 
to sult varying conditlons, All inspection re- 
quirements cannot be accurately predicted, 
since they are directly affected by local opera- 
tions, Visual inspection is defined as an in- 
spection to deiermine if there are undesirable, 
discrepant, or damaged conditions, and that 
hardware configuration is in accordance with 
appropriate records. / visual inspection is 
made before operation of the unit. Periodic 
inspections are made at specified periods. See 
figure 6-6 for inspection requirements and 
periodic intervals. 
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Saction VII 
Paragraphs 7-1 to 7-8 


SECTION VII 


ENGINE VERTICAL INSTALLER G4049 AND 75M51505 
WARNING 


ENGINE VERTICAL INSTALLER G4049 AND 75M51505 MUST BE OPERATED BY 
AUTHORIZED PEHSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


7-1. SCOPE, This section contain, cescrip- 
on, operation, maintenance, and inspection 
for the Engine Vertical Installer G4049 and 
75M51505, The installer is used to position 

the F-1 engine during installation in and re- 
moval from a test stand or a vertical stage. 
Engine Vertical Installer G4049 ts aiso used to 
position the thrust chamber nozzle extension 
during installation on and removal from a verti- 
cal engine. 


7-2, DESCRIPTION, 


7-3. ENGINE VERTICAL INSTALLER G4049. 

7-4, Engine Vertical Installer G4049 (figure 
7-1) 18 an electrohydraulic-operated, self- 
propelled, lifting and positioning unit for the 
F-1 engine, The vertical installer consists of 
a dual-pressure hydraulic system, electrical 
system, control console, a hydraulically- 
operated azimuth drive, a three-stage lifting cyl- 
inder and engine platform, manually-operated 
tilting cylinders, manually- operated horizontal 
positioning platforin, and three trucks suppcrt- 
ing a triangular frame, The electrohydraulic 
system operates through a single electric motor, 
two gearcases, and two hydraulic pumps. A 
pump and gearcase are mounted on each end of 
the motor and the assembly is mounted on the 
fyame. The azimuth drive is mounted on a 
bracket attached to the outer casing of the cyl- 
inder. Hydraulic pressure is directed to the 
motor through flexible hoses. The lifting cyl- 
inder is housed {n a well, resting on a ball and 
socket joint, of the horizontal positioning plat- 
form and held in the vertical position by the two 
tilt cylinders. The engine platform is bolted to 
the Hfting cylinder. The three trucks consist 
of two forward drive trucks and one aft swivel 
truck. The forward trucks have four casters 
and a frame, a hydraulic motor and gearbox, 
and a clutch and chain drive. The trucks are 
pinned to the frame and hydraulic pressure is 
directed to the motor through flexible hoses. 
The aft truck has four casters and a frame, and 
is pinned to the frame, (See figure 7-2 for lead- 
ing particulars, ) 


7-5, ENGINE VERTICAL INSTALLER 75M51505. 
7-6, The engine vertical installer 75M51505 
(figure 7-1) is a modified version of the installer 
described in paragraph 7-3. ‘The modification 
consists of replacing the trucks with air bearing 
pads, replacing the engine platform, and adding 
a pneumatic system. The air bearing pads have 
an air stability tank and two micrometer valves, 
The engine platform design lowers the engine 
support ring approximately 16 inches, The pneu- 
matic system provides the lift pressure for the 
air bearing pads. This installer is moved man- 
ually, (See figure 7-2 for leading particulars.) 


7-7. HYDRAULIC SYSTEM. The hydraulic sys- 
tem contains a reseryoir, electric motor driven 
hydraulic pumps, filters, relief valves, check 
valve, bypass valve, interlock valve, solenoid 
valves, control valves, pressure gages, hy- 
draulic motors, temperature gage, and fixed 
orifices. The reservoir (140-gallon capacity) 
contains hydraulic fluid to supply the two hy- 
draulic pumps and hos a filler cap, fluid level 
sight gage, a drain valve, anda filter connected 
to each of the purap suction lines. The filter 
consists of a base, a wire mesh insert, anda 
coupler cap. ‘The hydraulic pumps are fixed 
displacement pumps and are driven by the motor 
through a chain coupling. A 20-micron inline 
filter is connected at the outlet of each pump 

and consists of a housing and removable cart- 
ridge. The high- and low-pressure relief valves 
are adjustable spring-loaded valves which main- 
iain pump output pressure by relieving pressure 
greater than the valve setting and returning it to 
the reservoir, 


7-8, ‘Lhe pilot operated check valve and bypass 
valve are installed in a common manifold at the 
base of the cylinder. The check valve isa 
spring-lnaded-ball, pilot operate:-, and subplate 
mounted. The bypass valve is a lever-operated, 
two-way, spring return valve with a 20 gpm flow 
capaciiy. The solenold valves are two-way and 
four-way electrically operated valves. ‘The 
manual control valves are three-way manually 
operated valves with a spring return to neutral 
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Length 

Width 

Height 

Gross Weight 


Maximum Load 
Capacity 


§ Towing Speea(a) 


{ Driving Speed(2) 
Piatform Rotation 


Platform Rotation 
Speed 


Platform Traverse 
Platform Tiit 


Cylinder Lifting 
Speed 


Fluid 


Reservoir 


Relief Va'ves 
High-pressure 
Low~presswu ¢ 


Pressure Gages 
High-pressure 
Low-pressure 


(a) Applicable to Engine Vertical Installer G4049, 
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230 inches 

206 Inches 

70 inches 

27,000 pounds 
17,500 pounds 
20,000 pounds (units 
incorporating MD2 
change) 


1/2 mph, loaded 
i mph, unloaded 


1/2 mph 
360 degrees 


1/3 rpm, maximum 
1/175 rpm, minimum 


8 inches each side of 
centerline 


2 degrees each side 
of vertical 


40 inches a minute, 
maximum 


3 inches 4 minute, 
minimum 


Hydrauiiec fluid 
(MIL- H- 5606) 


140 gallons 


1,900-2, 100 psig 
260-280 psig 


0 ta 3,000 psi 
© to 600 pai 


Hydraulic Motors 
Electric Motor 
Hydraulic Pumps 
Hydraulic High- 


Pressure System 


Hydraulic Low- 
Pressure System 


Manual Control 
Valves 


Electrical Remote 
Control Valves 


Filters 
Lifting Cylinder 


Temperature 
Gage 


Air Bearing 
Pads(h) 


Lifting area) 
Operating height(b) 


Pneumatic Pressure!) 


(b) Applicable to Engine Vertical Installer 75M51505, 


Section VII 


Hydraulic pressure, 
0-3,900 psig 


440 vac, 1,800 rpm, 
20 hp 


10 ppm at 3,000 psig 
30 gpm at 500 psig 


0 to 3,000 psig 


0 to 500 paig 


Cylinder LH and RH 
drive(a) 


Azimuth 


Cylinder 

Azimuth 

20-micron hydraulic 

3 Stage 
1st 20-inch at: oke 
2nd 28. 6-inch stroke 
3rd 31. 5-inch stroke 


+30° to +220° F range 
with a +200° F Redline 


10 inches high 

46 inches in diameter 
4) square feet 

1 inch maximum 


$0-125 psig, 30-120 
scim 


Figure 7-2. Leading Particulars for Engine Vertical Installer 
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or off position, The pressure gages, a low- 
pressure 0-600 psig range and a high-pressure 
0-3,000 psig range, are bourdon tube type 
gages. The teraperature gage is used to indi- 
cate temperature of the hydraulic fluid and is 
red fined at 200° F, The fixed orifices in the 
hydraulic lines provide controlled Mowrates to 
the lift cylinder and hydraulic motors, See 
figure 7-3 for hydraulic schematic. 


7-9. ENGINE VERTICAL INSTALLER 
75M51505 PNEUMATIC SYSTEM. The pneu- 
matic system contains a filter, shutoff valve, 
manifold, four regulators and pressure gages, 
and eight micrometer valves. The filter con- 
sists of a bowl, cap, drain valve, and 75- 
micron monel screen element. ‘The filter, 
shutoff valve, and manifold are mounted on a 
control panel below and to the right of the pilot 
seat. The regulators are piston-spring~- 
operated with a pressure control adjusting knob. 
The pressure gage, mounted ina port of the 
regulator, has a 2-inch diameter dial with a 
0-160 psig range. A regulator and gage are 
mounted on a panel on each air bearing pad. 
The micrometer valves are manually adjusted 
needle valves and are installed threaded holes 
on the air bearing pacts. See figure 7-4 for 
pneumatic schematic. 


7-10, ELECTRICAL SYSTEM. The electrical 
system consists of three junction hoxes, a 
motor, a power control station, a remote- 
control station, and solenoid valves. See figure 
7-5 for electrical schematic. The junction 
boxes (figure 7-6) have a step-down trans- 
former, a phase-reversal relay, a motor- 
contro) relay, a phase-reverse light, (vo cir- 
cuit breakers, an hourmeter, and a starter 
reset switch. The electrical system operates 
from a 440-vac, 60-cycle, 3-phase facility 
power source, The power control station is 
mounted on the control console and the remote- 
control station is stored in a rack mounted on 
the console. The power control station has the 
start and stop buttons that contro] the motor 
and a power-on light. The remote-control 
station has a power switch, cylinder up and 
down switches, and azimuth clockwise and 
counterclockwise switches, The complete elec- 
trical system is explosionproof. A wiring 
diagram (figure 7-11), located at the end of this 
section, Is provided to aid in repair or replace- 
ment of wiring. 
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7-11, CONTROL CONSOLE. The control con- 
sole (figure 7-7) consists of a control panel, an 
instrument panel, a record box, an operator's 
seat, a remote-control station cable and reel, 
and an electrical power supply cable and reel. 
The control panel has the manual control valves 
to propel the vertical installer, to operate the 
azimuth control, and to raise or lower the lifting 
cylinder, The gage panel has the low- and high- 
pressure hydraulic gages and the temperature 
gage, The record box is for storage of installer 
records, The remote-control station cable and 
reel allow the operator to be away from the con- 
trol console when rotating. ralaing, or lowering 
the cylinder, The electrical power supply cable 
and reel allow operation of the installer a maxi- 
mum of 90 feet from the facility electrical 
source, 


7-12. AZIMUTH DRIVE. The azimuth drive 
(see figure 7-8) is a hydraulic pressure operated 
unit that rotates the cylinder and engine plat- 
form 360 degrees in either direction. The azi- 
muth drive assembly consists of a speed- 
reducing unit, a double-strand roller chain, two q 
sprockets, a coupling, anda hydraulic motor. 
The drive sprocket igs mounted on a ring at the 
top of the outer casing of the cylinder and keyed 
to the first stage of the cylinder. The driver 
sprocket on the reduction unit and the driven 
sprocket on the lifting cylinder are linked me- 
chanically through the chain. 


CYLINDER. The engine platform and lifting 
cylinder (see figure 7-8) are a telescopic, three- 
stage actuator assembly designed for a 300-psig 
working pressure and is extended by hydraulic 
pressure and retracted by gravity. The re- 
tracted height of the lifting cylinder is 61,5 
inches, and the extended height is 141.5 inches, 
The 80-inch extension is obtained by a 20-inch 
stroke by the first stage, a 28. 5-inch stroke by 
the second stage, and 31.5-inch stroke by the 
third stage, The outer cyJinder contains the 
three stages when in the retracted position, is 
keyed to the first lifting stage, The first stage 
is keyed to the second stage and the second stage 
is keyed to the third stage. Each stage has an 
oil seal at the bottom and a felt wiper at the top. 
The engine platform is attached to a ring on the 
third stage of the cylinder. On installer G4049, 
the engine platforrn has an engine support ring 


7-13, ENGINE PLATFORM AND LIFTING | 
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Figure T-3. Engine Vertical Installer Hydraulic Schematic 
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Figure 7-4. Engine Vertical Install 


# anda nozzle extension support ring. On in- 

R staller 75M51505, the engine platform has an 

B engine support ring and « grated walkway around 
§ the perimeter of the ring. The platform and 

| cylinder is mounted in the geometric center of 
the installer chassis. 


7-14, VERTICAL TILT CYLINDERS, The 
vertical tilt cylinders (see figure 7-8) consist 
of two adjustable cylinders mounted 90 degrees 
apart on the platform, The right-hand cylinder 
ig attached to the lifting cylinder with a brace 
and the left-iiand cylinder is attached to the lift- 
ing cylinder with a strut. The cylinder consists 
of a housing, shaft with acme threads, block, 
bearing, nut, mount, keeper, retainer, and an 
adjusting cap. Each cylinder is capable of 
moving the Lifting cylinder 2 degrees each side 
of the vertical centerline, The adjustments are 
made by turning the adjusting cap. On units in- 
corporating MD2 change, an indicator 1s in- 
stalled on the shaft to indicate vertical attitude 
of the fting cylinder, 


7-15, HORIZONTAL POBITIONING PLATFORM, 
The horizontal positioning platform (see figure 
7-8) consists of a platform, four roller blocks, 
eight roller tracks, and two traversing units (a 


7~6 Changed 22 June 1976 


L, MANTFOLD 


R-3896-5 
Volume I 


- MICROMETER 
VALVE 


GAGE gem 
0-180 CY 
psig % 


MICROMETER 7" 
VALYE —— 


REGU LATOR 


AIR DEARING 
PAD 


AIR BEARING 
PAD 


F1-5-4-55 
er 75M51505 Pneumatic Schematic 
lateral unit and a longitudinal unit). The plat- 


form is constructed from low carbon steel plate 
and has a well in the center approximately 25 
inches deep with a bottom diameter of 28 inches 
and a top diameter of 43 inches, The roller 
blocks consiat of blocks, retainers, pins, and 
eight double-row needle bearings, The roller 
blocks ride on the tracks, mounted 90 degrees 
from each other, on the platform and the chassis. 
The lateral and longitudinal units have a hand- 
wheel, a housing assembly, and an acme-thread 
screw. The longitudinal unit has a chain drive 
that operates a similar longitudinal unit simul- 
taneously with the single longitudinal handwheel, 
Each unit is capable of traversing approximately 
eight inches 1n either direction, The lateral 
unit is bolted to the platform and pinned to the 
roller block. Rotation of the lateral handwheel 
moves the platform on rollers in the lateral di- 
rection, The longitudinal unit is bolted to the 
chassis and pinned to the roller block. Rotation 
of the longitudinal handwheel moves the roller 
blocks ty carry the platform in the longitudinal 
direction, Both units may be operated simul- 
taneourly tO adjust the platform tu the desired 
position, 
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Figure 7-5. Engine Vertical Instailer Electrical Schematic 


poumpoa 
G-9686°H 


ILA YORVIS 


Section VU R- 3896-5 
Volume I 


| WER STARTER 


RESET SWITCH 


HOUP .E.TER—~ SUNTROL 

PHASH- REVERSE CIRCUIT BREAKER 

| CIRCUIT B tKAXER WELAY 
7 cal 


“~ STARTER RELAY CIRCUIT BREAKE I 
KI Cb2 


INSIDE VIEW WITH FRONT COVER 
REMOVED ¥ON CLARITY, 
retin ere ee 


F1-$-t-77 


Figure 7-6. Engine Vertical Installer Electrical Junction Boxes 
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Figure 7-7, Engine Vertical Installer Control Console 


T17. Closing of the facility circult breaker 
energizes the electrical system, ‘The vertical 
installer electrical system has two different 
circuits, The motor circuit is a 440-vac, 60- 
cycle, 3-phase system and the contro) circuit 
isa 120-vac system, T':* motor and control 
circuits receive power through electrical re- 
ceptacle Pl and are protected by a 70-ampere 
circuit breaker CB1. Closing of the circuit 
breaker energizes the phase control relay (K2) 
and applies 440 vac to the primary winding of a 
step-down transformer and the open contacts of 
the motor starter relay, If phasing is correct, 
tiie phase reversal relay will energize and par-~ 
tiaily complete the control circuit. The control 
circuit receives its power through the step- 
down transformer (Ti). The circuit is protected 
by a 15-ampere circuit breaker (CB2). Closing 
the circuit breaker applies 120 vac to the CON- 
TROL POWER lUght, through closed contacts of 
STOP switch ($2), and to the open contacts of 
START switch (S1). Pressing the START switch 
energizes the motor starter relay, closing K1 
starter contacts iv apply 440 vac to the motor 


and lockin control power, At the same time, 
control power starts the hourmeter and pro- 
vides puwer to the remote-control! station 

power switch, Moving the remote control box 
control switch to ON provides power through 
electrical receptacle SP2 to close the normally 
open azimuth shutoff (1.4) and pistoa shutoff (L3) 
solenald valves; and control power to the cylinder 
remote-control (84, $5) and azimuth remote- 
control ($6, 57) switches, Energizing the cy- 
Mnder remote-control switenes (84, 35) controls 
the four-wav solenoid (L1), and hydreulic pres- 
sure raises the Hft cylinder, Energizing the 
azimuth re note-control switches (S6, $7) con- 
trols the four-way solenoid (L2), and hydraulic 
pressure rotates the platform. 


7-18. The electric motor driven pumps supply 
low-pressure fluid to the lifting cylinder and 
high-pressure fluid to the remainder of the hy- 
draulie gyctem. The high-pressure system 

fluid is drawn from the reservoir through a 
filter into the hydraulic pump where pressure is 
increasec to approximately 2,000 psig at the 
rate of 10 gpm. High-pressure fluid ts then 
distributed to the systern through a 20-micron 
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Figure 7-8. Engine Vertical Installer Positioning Mechanisms 
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filter to the high-pressure relief valve, pres- 
sure gage, tu the azimuth remote-control sole-~ 
noid, through the azimuth shutoff solanoid to 


the azimuth control valve and through the Later- 


lock valve to the left-hand and right-hand drive 
| control valves, Operation of the AZIMUTH 


control valve allows flow to rotate the hydraulic 


azimuth drive motor, The azimuth indirectly 
operates chain drives to obtain the desired re- 
sults. On installer G4049, high presaure is 


also distributed to the eluteh of the drive wheels, 


and the interlock valve prevents the flow of hy- 
drawic Muid through the drive control valves 


when the lifting cylinder is in use. Operation of 
the DRIVE control levers opens the manual con- 


trol valves allowing fluid flow to rotate the hy- 
draulie wheel drive motors. The low-pressure 
system fluld is drawr. trom the reservoir 
through a filter and into the hydraulic purnp 
where pressure is increased to approximately 
279 psig at the rate of 30 gpm. Low-pressure 
uid is then distributed to the system through 
a 20-micron titer to the low-pressure rellef 
valve to the cylinter remote-coutrol solenoid, 
through the cylinder shutoff solenoid to the cy- 
linder control valv?, Operation of the CY- 
LINDER control valve allows flow through the 
pllot-operated chack valve to raise the cylinder, 
through an orifice to the pressure gage, and to 
the bypass valve. ‘Th? ;:llot-operated check 
valve prevents loss of vressure from the lifting 
cylinder lf a line breaks ow a control valve 
leaks. The bypass valve is in a return line and 
is used for emergency releave of the hydraulic 
pressure in the lifting cylinder, On installer 
75M51505, a source of dry air is connected to 
the inlet of the filter, 
allows pressure to cach regulatoy. Adjusting 
the regulator and micrometer valves, allows 
pressure to enter the air bearing pada causing 


the installer to become airborne, The pressure 


gage indicates cylinder internal pressure, 
7-19, MAINTENANCE, 


7-20, Maintenance of the engine vertical in- 
staller consists of checkout, removing, install- 
ing, servicing, and shipping and storing. The 
surface area and/or lettering is repainted, as 
required, when paint becomes chipped, 
scratched, or worn off and when lettering be- 
comes illegible. (Refer to section I for paint- 
ing information.) The installer is cleaned, 
when applicable, as outlined in section I, 


Opening the shutoff valve 
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7-21, CHECKOUT, 


7-22, Checkout of the engine vertical installer 
consists of preparation for use, leak and func- 
tion testing, and proof testing, 


7-23, PREPARATION FOR USE, 


a. Place installer near a 440-vac, 60-cycle, 
3-phase, 60-ampere facility power source, In- 
staller 75M51505 requires a source of dry air 
at 125 psig (maximum) with a minimum flowrate 
of 120 cfm, 


b. For Installer G4049, the floor areca must 
be approximately 20 feet witle and 60 seet long, 
within 0.5 degree of level, and capable of with- 
Standing a total weight of 64,200 pounds. 


c, For Installer 75M51505, the floor area 
must be approximately 20 feet wide and 30 feet 
long, within 0.1 degree of level, smooth with- 
out cracks or deformities, and capable of with- 
slunding a total weight of 51,750 pouw.ds. 


d. Check that hydraulic reservotr is filled 
to correct level with hydraulic fluid 
(MIL-H- 5606). 


¢. Check that power control station and 
remote-control stalion switches are off, and 
control valves are in off, closed, or neutral 
position. 


f, Check that the 2 circuit breaker handles, 
located on boxes near right-front drive wheels 
or air bearing pads, are in open position, 


g. Connect installer power cable to facility 
electrical source, using receptacle 4264BC cr 
RA4264BC (Russell and Stoll Co), 


h. For Installer 75M51505, connect a source 
of dry alr to inlet of {iter on control panel, 


i, Turn on facility electrical power, 


j. Move the 2 circuit breaker handles (step f) 
to close position, 


k. Check that PHASE REVERSED indicator 


light on box near right-front dvive wheel or air 
bearing pad is off. 
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1, Check that CONTROL POWER light Jo- 
cated on power control station at upper right- 
hand corner of control console is on, 


m, Press power control station START 
switch to momentarily start hydraulic pump 
motur; then press STOP switch. Check that 
pump rotation is in a clockwise direction when 
looking into end of high-pressure pump. 


n. If clectrical power shuts off automati- 
cally, isolate problem area and repair as neces~ 
sary. Press starter reset switch, then repeat 
steps e through 1. 


a, Operate horizontal positioning system by 
turning lateral and longitudinal handwheels full 
travel in both direstions. During operation, 
make sure the fullowing results are obtained. 


(1) System operates smoothly without bind- 
ing or excessive backlash. 


(2) Correct clearance between moving 
parts of horizontal positloning systems and 
chassis. 


{3) Hydraulic flex hoses have adequate 
cleurance and bend radii are smooth without 
excessive strass in hose. 


p. Operate both vertical tilt cylinders by 
raising lockpin and turning adjustment nut full 
travel in both directions. During operation, 
miuke sure the following results are obtained: 


{1) Both cylinders operate smoothly with- 
out binding. 


(2) Hydraulic flex hoses between lift cyl- 
inder and platform have adequate clearance, 
and bend radii are smooth without excessive 
stress in hose, 


q. Adjust vertical tilt cylinders as neces- 
sary to return lift cylinder to a vertical posi- 
tion. On units incorporating MD2 change, ad- 
just vertical tlt cylinders until indicator poluter 
is over center of block mounting bolthead, 

7-24. LEAK AND FUNCTION TESTING, 

a. Press power control station START 
switch, Hydraulic pump starts and WHEEL 
AND AZIMUTH DRIVE PSIG gage must indicate 
1,900-2,100 psi, Adjust relief valve, if neces- 
sary, to obtain specified pressure. 
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b. Make sure oj] temperatu = toes not exceed 
radline value on OIL, TEMPERAIURE gage 
throughout test, 


¢, Check all hydraulic lines, flex hoses, and 
fittings between hydraulic pumps and control 
valves for leakage. Leakage is not allowable. 


d, Move CYLINDER manual control to 
RAISE, Allow engine platform to move up ap- 
proxiraately 2 feat, LIFT CYL PSIG «age must 
indicate 260-280 psi, Adjust relief valve, if 
necessary, to obtain specified pressure, 


e. Check cylinder, cylinder pilot valve lines, 
and contrel valve for leakage. Leakage is not 
allowable. 


f. Meve CYLINDER manual control to 
LOWER. Engine platform must move to fully 
down position, 


g. Move AZIMUTH ROTATION manual con- 
trol to CW until engine platform rotates 30 de- 
grees clockwise. Leak-test azimuth control 
system, Leakage is not allowable, 


h. Move AZIMUTH ROTATION manual con- 
trol to CCW until engine platforn, rctates 30 
degrees counterclockwise, Leak-test azimuth 
control system. Leakage is not allowable. 


NOTE 


Steps i through 1 apply to Installer 
G4049, 


i, Release wheel brakes and move RIGHT 
WHEEL manual control to FORWARD until right 
wheels move forward approximately 3 feet, 
Check control valve, lines, flex hoses, and 
motor for leakage during operation. Leakage 
{s not allowable. Right-wheel drive must oper- 
ate smoothly. 


j. Move LEFT WHEEL manual control to 
FORWARD until left wheels move forward ap- 
proximately 3 feet. Check control valve, lines, 
flex hoses, and motor for leakage during opera- 
tion, Leakage is not allowable. Left-wheel 
drive must operate smoothly. 


k,. Move RIGHT WHEEL and LEFT WHEEL 
manual controls to FORWARD until installer 
moves forward approximately 5 feet; then move 
RIGHT WHEEL and LEFT WHEEL manual con- 
trols to REVERSE until installer returns to 


a, 


R-3896-5 
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original position, Check control valves, lines, 
hoses, and motor for leakage, Leakage {is not 
allowable, 


1. Press power control station STOP switch. 
Hydraulic pumps stop. 


NOTE 


Steps m through r apply to Installer 
75M51505. 


m. Increase dry air source pressure to 
120 +5 psig, and slowly open air shutoff valve 
located on control panel, 


n. Apply leak-test compound (MIL-L-25567), 
or equivalent, to all connections between filter 
inlet and pressure regulators located at each 
air bearing pad, Leakage is not allowable. 


o. Adjust pressure regulator until pressure 
gage indicates 90 (10, -5) psi. 


p. Apply leak-test compound (MIL-1L-25567), 
or equivaient, to all connections between pres- 
sure regulators and micrometer valves. Leak- 
age 1s not allowable, 


q. Slowly open micrometer valves located 
at each air bearing pad, The installer must 
become airborne at 90 psig maximum, 


r. Close alr shutoff valve, permitting in- 
staller to rest on air bearing pads. Leave 
pressure regulators and micrometer vaives 
adjusted, 


s. Iress power control statlon START 
switch. Hydraulic pump starts, and WHEEL 
AND AZIMUTH DRIVE PSIG gage must indicate 
1,000-2, 100 psi. 


t. Move AZIMUTH ROTATION manual con- 
trol to CW. Engine platform must rotate 360 
degrees clockwise within 2-3 minutes, 


ue. Move AZIMUTH ROTATION manual con- 
trol to CCW. Engine platform must rotate 360 
degrees counterclockwise within 2-3 minutes. 


y. Move CYLINDER manual control to 
RAISE, Engine platform must move to fully 
up position within 4 minutes. 


w. Move CYLINDER manual contro) valve to 
LOWER. Engine platform must move to fully 
down position within 8 minutes, 


x. Move CYLINDER manual control to 
RAISE. Allow cylinder to move to fully up 
position, 


y. Press power control station STOP switch, 
Hydraulic pumpa stop. 


Zz. Open bypaas valve at buttcm of lift cytin- 
der, Engine platform must move to fully down 
position within 10 minutes. Check that LIFT 
CYL PSIG gage indicates zero, Close bypass 
valve, 


aa. Press power control station START 
switch, Hydraulic pumps start. 


ab. Move remote control station power 
switch to ON. 


ac. Move CYLINDER manual control to 
RAISE, Systein must be inoperative. 


ad. Move AZIMUTH ROTATION manual con- 
trol to CW, CCW, and OFF. System must be 
inoperative. 
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ae, Presr remote-control station azimuth 
control CW switch; the: CCW switch, Engine 
platforrn must rotate clockwise; then counter- 
clackwise, 


af. Press remote-control station azimuth 
control CW switch; then CCW switch to rotate 
engine platform intermittently through 30 de- 
“rees both clockwise and counterclockwise, 


ag. Press remote-control station lift eylin- 
der UP switch until engine platform raises 2 
inches; then press DCWN switch until engine 
platform maves to fully down position, 


ah, Move remote-control station puwer 
switch to OFF, 


al. Move AZIMUTH ROTATION manual 
contro] to CW, CCW, and OFF, System must 
be operative, 


aj. Move CYLINDER manual control to 
RAISE; then to LOWER. System must be 
operative. 


NOTE 


Steps ak through aq apply to 
Installer G4049), 


ak. Release wheel brakes. 


al. Move RIGHT WHEEL and LEFT WHEEL 
manual controls to FORWARD to move installer 
forward at full speed for 30 feet; then move 
contcols to NEUTRAL. Forward speed of in- 
staller must be approximately 1/2 [t/sec. 


am. Move RIGHT WHEEL and LEFT WHEEL 
manual controls to REVERSE until installer 
returns to original position; then move both 
manual controls to NSUTRAL. 
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an. Move CYLINDER manual control to 
RAISE until engine platform raises one [oot; 
then move control to NEUTRAL, 


ao. Move LEFT WHEEL and RIGHT WHEEL 
manual canteol valves to FORWARD: then 
REVERSE, Wheel drive system must be in- 
operative. 


ap. Move CYLINDER manual control to 
LOWER until cylinder stops at lowest position, 
Check that LIFT CYL PSIG gage indicates zero. 


aq. Reneat step ao. 
must be operative. 


Wheel drive system 


ar, Press power control station STOP 
switch. Hydraulic pumps stop. 


as. Moye 2 circuit breaker handles, located 
on boxes near right-front drive wheels on air 
bearing pads, to open position, CONTROL 
POWER indicator light at power control staticn 
goes off, 


at. ‘turn off facility power, disconnect power 
cable from facility, and store cable on reel, 


au. Secure all equipment, 


7-25. PROOF TESTING. The engine vertical 
installer must be proof tested in accordance 
with MSFC STD 126, Standard Inspection, 
Feoof-Testing, and Certification of Handling 
Equipment, 


7-26, REMOVING, 


7-27, Disassemble the engine vertical installer, 
as required, to accomplish neccessary repair or 
replacement. See figure 7-9 for index and 

part numbers. 
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1-28, INSTALLING. 


7-29, A)l parts of the engine vertical installer 
must meet the cleanness requirements outlined 
in section I before installing. See figure 7-9 
for index and part numbers. ‘The following 
steps include the special instructions. Ail 
tubing is locally manufactured frum CRES 304 
Seamless tubing (MIL-T-6845) with tube ends 
flared in accordance with MS33584, with sleeve 
MS20819- and nut AN818-. (A damaged tube 
s!...'1 be used for mockup.) The lubricant 

> 13d on O-rings, seals, and straight threads 
o: tubing is hydraulic fluid (MIL-H-5606), For 
tapered threads, use thread sealant tape 
RB0140-002 (Rocketdyne). Refer to section { 
for lubricant application. 


a. Torque bolts AN101109, that secure 
cover (1) to platform (5), to 50-70 in-lb. 


b. Torque nuts UWN1216, that secure plat- 
form (5) to lift cylinder (10), to 80-100 ft-Ib. 


c. Torque nuts NASi022C20, that secure 
strut (6) to lift cylinder (10) and cylinder (9), 
to 700 to 1,000 in-lb. 


ad, Torque nuts, that secure brace (8) to lift 
cylinder (10) and cylinder (9), as follows: 


(1) Nut NAS679C4W to 61-75 in-lb. 
(2) Nut NAS1022C20 to 700-1, 000 in-Ib. 


e. Torque nuts RD114-8001-0010, that se- 
cure cylinder (9) to platform (12), to 550-650 
in=Ib, 


{. Torque nuts NAS679C6, that secure track 
(13) to platform (12), to 210-280 in«lb. 


g. Torque nuts, that secure mechanism (14) 
to platform (12), as follows: 


(1) Nut MS20500-820 to 400-530 in-lb. 


(2) Nut MS20364-1216C to 60-75 ine-lhb, 
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h., Torque nuts, that secure mechanism (15) 
to platform (12), as follows: 
(1) Nut MS20500- 820 to 400-500 in-tb. 
(2) Nut NAS679C4W to 47-61 in- Ib. 
(3) Nut MS20500-428 to 25-30 in- Ib. 
(4) Nut MS20364-1216C to 50-75 in-Ib. 


i, Torque nuts NASG679C6, that secure track 
(24} to chassis (41), to 210-280 in-Ib. 


j. Torque nuts MS20364-820, that secure 
cover (25) to chassis (41), to 160-180 in-lb. 


k. Torque nuts 79NU-101, that secure motor 
(26) to truck (36, 37), to 300-350 in-lb. 


l. Torque nuts 7T9NU-101, that secure clutch 
(29) to truck (36, 37), to 300-350 in- tb. 


m. Torque nuts MS20500-1216, that secure 
casters (380, 31) to truck (36, 37), to 1, G00- 
1, 200 in-1b. 


n. Torque nuts MS20500-82u, that secure 
recls (32, 33) to chassis (41), to 310-410 in-lb. 


o. Torque nuts NAS1022C12, that secure 
trucks (36, 37, 40) to chassis (41), to 10 in-lb 
over locking torque. 


p. Torque nuts MS20500-918, that secure 
frame (38) to chassis (41), to 810-1,070 in-lb. 


q. Torque nuts NAS679A4W, that secure 
valve (48, 49) to chassis (41), to 70-90 in-lb. 
On units incorporating MD4 change, torque nut 
NAS679A6, that secures valve (49), to 90-110 
in-lb. 


r. Torque nuts NASG79A6, that secure filter 
(50) to chassis (41), to 125-160 in-Ib. 


8. Torque nuis NAS679A4W, that secure 
filter (51) to chassis (41), to 70-90 in-lb. 


t, Torque nuts MS20500-800, that secure 
valve (53) to chassis (41). to 200-230 in-Ib. 


u. Torque nuts MS20500-820, that sccure 
motor (63) to chassis (41), to 400-620 in- lb. 
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Figure 7-9. Disassembly of Engine Vertical installer (Sheet 1 of 8) 
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Figure 7-9. Disassemoly of Engine Vertical Installer (Sheet 2 of 8) 
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Description 
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Description 


1 9019817 Cover (F- 3) 5 20094-6F-24C Screw (F'-3) 
AN101109 Bolt (F-3) (cont)  20094-6I-19¢ Screw (F-3) 
MS27183-10 Wasuer (F-3) MS27183- 14 Washer (F-3) 

2 9019803 Tiedown (F- 1) MS20500- 624 Nut (F-3)} 

3 9019806- 11 Tiedown (F-1) 9019750 Panel (F-3) 

4 9021710 Cable (F-3) AN101113 Bolt (F-3) 

5 9019715) Platform (X-~3) AN101116 Bolt (F-9) 

i) 9019715-31 Platform (X-3) MS2718 3-10 Washer (F-3) 
20097- 12F~81C Screw (F-3) MS20500-428 Nut (F-3) 
MS?0002C12 Washer (F-3) 9019810 Ring (F-3) 
MS20002- 12 Washer (F-3) AN101318 Bolt (F-3) 
UWN1216 Nut (F-3) MS27183-~ 14 Washer (F-3) 
9019764 Clip (F-3) MS820500- 624 Nut (F-3) 

i 9019716 Pad (F-3) 5016 Ring (F-3) 


(a) Units incorporating MD2 change 
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Figure 7-9, Disassembly of Engine Vertical Installer (Sheet 3 of 8) 
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NA5-28171) 


Section VH 


Description 


901975" Strut (F-1) 10 Lift Cylinder 
NAS1020-54A Rolt (F-3) (cont) (F-2) 
NAS1I020.40A Bolt (F-3) 9019821 Washer (F-3) 
NAS1020-52A (@) Bolt (F-3) NAS1228-28L Bolt (F-3) 
NAS1020- 64A (4) Bolt (F-3) DK063332M Check Valve 
LD163- 0010-0030 Washer (F-3) (b) (F-2) 

RD153- 5004-0020 Washer (F-3) 1338R3HC2MC : Bypass Valve 
8019799 Bushing (F-3) (F-1) 

nse Wencee Nut (F-3) 11 9021509 Fitting (F-3) 
901595814 Indicator (F-3) 9022856 Cable (F-3) 
9019752 Brace (F-1) AN4-6A Bolt (F-3) 
NAS1004-60A Bolt (F-3) LD159- 0010-0009 Washer (F-3) 
LD153-0010-0009 Washer (F-3) NAS679C4W Nut (F-3) 
RD153- 5004-0004 Washer (F-3) 12 9019811 Platform (X-2) 
NAS679C4W Nut (F-3) 13 9019834 Track (F-3) 
9019813 Pin (F-3) 20007-6F- 55) Capscrew (F-3) 
NAS1020- 404 (, ) Bolt (F-3) LD153-0010-0014 Washer (F-3) 
NAS1020-52A Bolt (F-34) NAS679C6 Nut (F-3) 
LD153- 0010-0030 Washer (F-3) 14 9019767 Mechamsm (F-1) § 


RD153- §004-0020 
9019799 


Washer (F-3) 
Bushing (F-3) 


ANS09- 8161239 
LD153-0010-0017 


Bolt (F-3) 
Washer (F-3) 


NAS1022C20 Nut (¥-3) MS20500- 820 Nut (F-3) 
9019790 Cylinder (F-2) AN 105422 Bolt (#-3) 
20097-10F-65D Bolt (F-3) RD153- 5001-0012 Washer (F-3) 
MS20002.- 10 Washer (F-3) MS20364-1216C Nut (7-3) 
MS20002C10 Wauher (F-3) 9019776 Bracket (F-3) 


hD114-8001-0010 Nut (F-3) NAS1101C03-12 Screw (F-3) 
9019794 Housing (F-3) LD153-0010.-0007 Washer (F-3) 
9019779 Block (F-3) MS20500- 1032 Nut (F-3) 
AN10-44A Bolt (F-3) NAS1004-7A Holt (F-3) 
LD153-0010-0022 Washer (IF-3) RD153- 5004-0004 Washer {I'-3) 
MS20500- 1018 Nut (F-3) LD153- 0010-0009 Washer (#3) 
9019795 Shaft (F-3) NASG7TSC4W Nut (£-3) 
9010778 Seal (F-3) 90197389 Handwheel 
MS15001-1! Fitting (F-3) (F-3) 
9019798 Cap (F-3) 9019818 Nut (F-3) 
MS171756 Pin (F-3) 9019785 Key (F-3) 
9019791 Keeper (F- 3) 55245 Seal (F-3) 
MS171588 Pin (F-3) MSi5001-1 Fitting (F- 3) 
9019801 Mount (F-3) 66225 Cone (F-3) 
AN5-5A Bolt (F-3) 66462 Cup (F-3) 
LD183- 0010-0012 Washer (F-3) 9019783 Housing (X-2) 
9019797 Retainer (F-3) R-3952 Shield (F+3) 
MS171650 Pin (F-3) 802-0144 Clamp (F- 3) 
9019796 Nut (I°-3) 802-0250 Clamp (F-3) 
T.252W Bearing (F-3) 9019775 Closure (F-3) 
NA5- 28122 Lift Cylinder 62045 Seal (F-3) 
(F-2) TW-111 pr alae 


fy Units incorporating MD2 change 
| (b) For repair use kit 70003 


Figure 7-9, Disassembly of Engine Vertical Installer (Sheet 4 of 8) 
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No. 


RA~ 232-U 
500622-6 
PLG1-SA 
AN6-14A 
LD153-0010-0014 
RD153- 0115-0030 
NAS679A6 
9021610 


§00970- 266 


§01001-6 


501001-5 


AN6-14A 

LD153- 0010-0014 
RD153-0115-0030 
NAS679A86 
9021701 


501001- 19 


AN6-14A 
LN159-0010-0014 
RD153-0115-0030 
NASBI9AG 
9019835 
9019837-1 
9019837-2 

9019036 

0019840 

9019841 
NAS1116- 98D 
LD153-0013-0011 
9019843 

LD153- 0010-0027 
9019833 

MS. 445-71 
9019834 

20097- 6F- S7D 
LD159-0010- 0014 
NAS6T9C6 
9020244 

NAS1047- 6P060 


9020245 


Description 


Relay (K1) (F-3) 
Relay (K2) (F-3) 
Plug (@-3) 
Bolt (F-3) 
Washer (F-3) 
Washer (F-3) 
Nut (F-3) 
Circuit Breaker 
Box (F-1) 
Circuit Breaker 
(CB1) (F-3) 
Phase Reversed 
Light (DS2) 
(F-3) 
Hourmeter (M1) 
(F-3) 
Bolt (F-3) 
Washer (F-3) 
Washer (F~3) 
Nut (F-3) 
Transformer 
Box (F-1) 
‘Transformer 
(T1) (F-3) 
Bolt (F-3) 
Washer (F-3) 
Washer (F-3) 
Nut (F-3) 
Block (F-3) 
Block (F-3) 
Block (F- 3) 
Block (F-3) 
Block (F-1) 
Retainer (F'-1) 
Bolt (F-3) 
Washer (F-3) 
Spacer (F-3) 
Washer (F-3) 
Nut (F-3) 
Pin (F-3) 
Track (F-3) 
Capscrew (F- 3) 
Washer (F-3) 
Nut (F-3) 
Cover (F-1) 
Turnbuckle 
(F-3) 
Link (M-3) 
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Volume | 
Index Part Index 
No. No. Description No. 
14 TN-11 Lacknut (F- 3) 17 
(cont) 9019787 Spacer (D-3) (cont) 
9022858 Spacer (D- 3) 
9019782 Screw (D-3) 
9019788 Nut (D-3) 
t6 9019766 Mechanigm (F-1) 
AN500-816R42 Bolt (F-3) 
AN509-816R39 Bolt (F- 3) 18 
LD153-0910- 0017 Washer (F-3) 
MS20500- 820 Nut (F-3) 
9019777-1 Bracket (F-3) 
9019777-2 Bracket (F-3) 
AN4-TaA Bolt (F-3) 
1,N153- 0010-0009 Washer (F-3) 
NASGT9C4W Nut (F-3) 
9022860- 1 Clip (F- 3) 
9022860-2 Clip (F-3) 
ANI01113 Bolt (F-3) 
ANIO1145 Bolt (¥-3) 
LD153-0010- 0009 Washer (F-3) 
MS20500- 428 Nut (F-3) 19 
AN105422 Bolt (F-3) 
RD153- 5004-0012 Washer (F-3) 
MS20364- 1216C Nut (F-3) 
9019781 Frame (X-2) 
9019770 Block (F-3) 
9019771 Block (¥-3) 
AN6-40A Bolt (F-3) 
LD153-0010- 0015 Washer (F-3) 20 
NAS679A6 Nut (F-3) 21 
9019780 Sprocket (F-1) 22 
9019773 Sleeve (F-3) 23 
9019774 Spacer (F-3) 
BO18T72 Spacer (F-3) 
NAS1008- 58A Bolt (F-3) 
LD153-0013-0006 Washer (F-3) 
LD153- 0010-0017 Washer (F-3) 
LD153-0010-0018 Washer (F-3) 
MS20500- 820 Nut (F-3) 
16 No. 50 Roller Chain 
Link (F-3) 24 
No. 50 Master Link 
(F-3) 
No. 50 Ralf Link (F-3) 
17 9021609 Control Panel 25 
Box (F-1) 
500970-202 Circuit Breaker 
(CB2) (F--3) 
7-20 Changed 22 June 1976 
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Description 


Index 
No. 


Part 


25 
(cont) 


a 26 


27 


29 


40 
31 


AN8-11A 
LD153- 0010-0018 
MS20364-820 
921611 (e) 
9010786 
MS20002- 10 
T9NU- 101 
9021613 
AN10-32A 
MS20002- 10 
MS20500- 1018 
9022857 
AN316C12 
MS28759H0160 


A278603 20S-30(¢) 


MS28741-20- a 
MS2875 spxroaaote 
No. 100%€ 


No, 100° 


9019s00'°? 
9019786-3 
9019786-7 
LD153- 0010-0021 
TONU- 101 
9019830 
NAS1081-8D10L 
9019816-1 
9019816-2 
AN4-10A 

LD153- 0010-0009 
9019815- 1 
9019615- 2 
12763(¢: 
12763-3(e) 
AN12-91A 
MS20002-12 
MS20500- 1216 
9021607 

AN8-21A 
LD153-0010-0018 
MS20500- 820 
4268BC 
AN3420-20 


Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Motor (F-2) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Spacer (f-3) 
Bolt (i-3) 
Washer (F-3) 
Nut (F-3) 
Bolt (F-3) 
Nut (F-3) 
Hose (F-2) 
Hose (F-2) 
Hoge (F-2) 
Hose (F-2) 

Roller Chair 
(41 pitche 3) 
(F-3) 

Roller Chain 
(53 pi.ches) 
(Feu) 

Clutch (A-1} 

Bolt (F-3) 
Bolt (l'-3) 
Washer (F-3) 
Nut (F-3) 
Sprocket (F-3) 
Screw (F-3) 
Guard (F-3) 
Guard (F-3) 
Bolt (#-3) 
Washer (F-3) 
Guard (F-3) 
Guard (F-3) 

Caster (F-1) 

Caster (F-1) 

Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 

Reel (F-1) 

Bolt (F- 3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Bushing (F-3) 


(c) Units incorporating MD3 change 


(e) Applicable to installer G4049 


Figure 7-9, Disassembly of Engine Vertical Installer (Sheet 6 of 8) 
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34 


35 


33 
37 


38 


39 
40 


9021608 

AN8-21A 

LD153- 0010-0018 
MS20560- 820 
CGB205K 
9021620 


AN4-10A 
LD153-0010-0010 
NAS679AdW 
§01001-D 


9019822-1'¢) 
9019822-2°¢ 
MS15001- 1 
9019820-3 
NASI012--92 
LD153- 0010-0024 
RD153- 5004-0012 
NAS10221712 
MS15001- 3 
9021612 
AN101611 
MS20002- 0 
MS20500- 018 
635577 
635570 
AN545- 1015 
MS27183- 8 
9010761 
AN101515 
MS20002- 8 
MS20500- 820 
9019769 
9019819) 
9019490 
12758 
AN12-30A 
LD153-0010- 0024 
LD153- 0013-0009 
MS20500- 1216 
9019820-5 
MS15001-! 
NAS1012-92 
LD153- 0010-0024 
RD153 -5001-0012 
NAS1022C 12 
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Reel (F-1) 
Bolt (F-3} 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Power Control 

Station (F-1!) 
Holt (F-3) 
Washer (F-3) 
Nut (F-3) 
Remote Control 
Station (F-1) 
Truck (A-1)} 
Truck (A-1) 
Fitting (F-3) 
Shaft (F-3) 
Bolt (8-3) 
Washer (F-4) 
Washer (F-3) 
Nut (F-3) 
Fitting ‘F-3) 
vrame (X-3) 
Bolt (I'- 3) 
Washer (F- 3) 
Nut (F- 3) 
Cushion (F-3) 
Back (F-3} 
Screw (F-3) 
Washer (F-3) 
Support (3) 
Balt (F- 3) 
Washer (F'<3) 
Nut (F- 3) 
Drawbay (f-1) 
Truck (A-1) 
Frame (X-2) 
Caster (F-1) 
Bolt (F-3) 
Washer (F~3) 
Washer (F-3) 
Nut (F-3) 
Shaft (F-3) 
Fitting (F-3) 
Bolt (F-3) 
Washer (F- 3) 
Washer (F-3) 
Nut (F- 3) 
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49 


Part 
No. 
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9019808 (a) 
90198N9-251 
9019748 

9022835 
LD183-0010-6014 
NASE7T9A 6 
9019740 

9019754 

9019755 

AND5- 134 
MS20002- 6 

A- 100 


9021712 
9021580 
9021581 
9021582 
9019740 
9019754 
9619755 
AN5-1A 
MS20002-5 
40M150 
550-7 


yue1da2g 

9021709 
NAS3104016-14 
1LD153- 0010-0010 
NASOTSA4W 
9021719 

9021708 
NAS3104C22- 16 
LD153- 6010-0010 
NASG794 Ww 
9027039344 
go27034(4) 
9027035(4) 
9027036\4 
AN4-7A 
3.1/153-0010-0013 
wAseTgas(a) 
4716#~200K-ST 
AN6-41A 

LD153- 6010-0014 
NAS679A6 
476¥-20CK 
MS28775 


a es a A it NO 
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Description 


Chassis (X-1) 
Chassis (K-14) 
Reservoir (A-1) 
Bolt (F-3) 
Washer (F- 3} 
Nut (F-2) 
Cover (F-1) 
Cover (F-1) 
Cover (F-1) 
Boh (F-3) 
Washer (F-3) 
Breather Cap 
(F-3) 
Tube (M-3) 
Tube (M-3) 
Tube (M-3) 
‘Tube (M-3) 
Cover (F- 1) 
Cover (F-1) 
Cover (F-1) 
Bolt (F-3) 
Washer (F-3) 
Filter (F- 1) 
Liquid Level 
Gage (F-3) 
Valve (¥-2) 
Cover (F-3) 
U-Bolr (i-3) 
Washer (F-3) 
Nut (P-3) 
Valve (F-2) 
Cover (F-2) 
U-Bolt (F-3) 
Washer (F-3) 
Nu? (E-3) 
Valve (F-2) 
Cover (F-3) 
Clamp (f-3) 
Bracket (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Filter (F-1) 
Bolt (F-%) 
Vasher (F-3) 
Nut (F-3) 
Element (F-3) 
O-ring (F-3) 


| ‘d) Units incorporating MND4 change 


72a 


54 


56 


58 
59 


4517F-20CK-ST 
NAS104-20-16 
LD153-0010-0010 
NAS6TDAIW 
457F-20CK 
MS28775 
9021718 
MS20008C48 
LD153- 0010-0018 
MS20002C8 
MS20500- 600 
9021606 
AN8-23A 
LD153-0010-0018 
MS2,0500- 820 
9019756 
AN4-6A 
LD153- 0010-0050 
NASET9C4W 
9019760 
TASOAG6 
ANi01009 
LDi53- 0010-0008 
NAS679ASW 
9019759 
AN520C10R14 
LD153..0010- 0008 
9019758 
AN520C10R12 
LD153- 0010-0008 
KW-G36- 600 
AN914-2¢: 
694 1/485 
ANW16-4-4C 
KW-G35-.3000 
AN9Q14-2¢ 
604- 1/455 
ANS16..4-4C 
KW-T21-7A 


AN520- 48 
LD153- 0010-0002 
NAS679A04W 
9021722 
9021721 
AN&-1TA 
LD153- 0010-0014 
NAS679A6 


Description 


Filter (F-3) 
U-Bolt (F-3) 
Washer (F-3) 
Nut (F- 3) 
Element (F-3) 
O-ring (F-3) 
Valve (F-2) 
Bolt (F-3) 
Washer (F-3) 
Washer (F-3) 
Nut (F-3) 
Motor (F-2) 
Bolt (F-3) 
Washer (F-3) 
Nut (F- 3) 
Console (¥- 1) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Case (F-1) 
Valve (F-3) 
Bolt (F-3) 
Washer (F- 8) 
Nut (F-3) 
Panel (X-3) 
Screw (F-3) 
Washer (F-3) 
Panel (X-3) 
Screw (F-3) 
Washer (F-3) 
Gage (F- 3) 
Elbow (F-3) 
Snubber (F-3) 
Nipple (F-3) 
Gage (F- 3) 
Elbow (F-3) 
Snubber (J*-3) 
Nipple (F- 3) 
Thermometer 
(F-3) 
Screw (F-3) 
Washer ("- 3) 
Nut (F-3) 
Valve (F-2) 
Valve (F-2) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 


Figure 7-9, Disassembly of Engine Vertical Installer (Sheet 7 of 8) 
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Index 
No. 


60 


9021714 


Part 
No. 


" LL22A04P8 


61 


62 


63 


64 
66 


66 
67 


9021705 

AN6-12A 
LD153-0010-0014 
NASET9A6 
9021706 

AN6-17A 
LD153-0010-0014 
NAS679A8 
9021707 

AN6-12A 
LD153-0010-0014 
NAS67% 4 
JTEM1525.246) 
AMS3209 
B75M51509¢6) 

No Number 


J15M51525-1 
J75M51525-2 
AN8- 10 
MS35339-4 
B75M51511¢E) 
B75M51520!f 
AN912-6C 
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Index Part 

Description No. No. 

Valve (F-2) ee 7551524") 
Screw (F-3) ANSB-7 

Vaive (F-2) MS35339- 48 
Bolt (F-3) 697551523) 
Washer (F-3) AN4-16 
Nut (F-3) AN960-416 

Valve (F-2) MS20365-428 
Bolt (F-3) J75M51 523-2 
Washer (F-3) J75M51523-3 
Nut (¥-3) MS90728-7 

Valve (F-2) AN960-416 
Bolt (F-3) MS20365- 428 
Washer (¥-3) 70) = «75M51523- 1(0 
Nut (F-3) 

Platform MS90726-7 
Pads AN960-4)8 

Air Bearing Pad MS20365- 426 
Micrometer val B75M1e786\E 

Valve 1210-1-12-318 

Bracket 375M51523-8 
Bracket 1211-A-12-316 
Bolt 72 Br75m515oa(f 
Lockwasher J75M51523-4 

Regulator SVHN12-1250 

Gage MS9160-12 
Bushing MS28778- 12 


{f) Applicable to installer 75M51505 


——— 


Figure 7-9, Disassembly of Engine Vertical Installer (Sheet 8 of 8} 


v. Torque nuts NAS679C4W, that secure 
console (54) to chassis (41), to 61-75 in-lb. 


w. Torque nuts NAS67GA6, that secure 


valves (58, 59) to conseie (54), to 140-160 in-Ib. 


x. Torque nuts NAS679A6, that secure valves 


(61, 62, 63) to congole (54), to 125-160 in-lb. 


y. Torque nut AN924 or union ANB14 as 


follows: 


Tube 


OD (Inci:8) 


1/4 
3/8 
1/2 
3/4 


1 
1-1/4 


Torque 
(in- lb) 
55-80 

100-150 

180-230 

420-600 

600-840 

120-960 


Z. 


aa. 
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Section VII 


Description 
Support Beam 
Bolt 
Washer 
Control Panel 
Bolt 
Washer 
Nut 
Bracket 
Bracket 
Capscrew 
Washer 
Nut 
Manifold Weld- 

ment 
Capscrew 

Washer 
Nut 
Valve 
Connector 
Tube 
Adapter 
Filter 
Connector 
Coupling 
Nut 
Gasket 


Torque plug ANB14 as follows: 


Tube Torque 
OD (Inches} (in~ ib) 
4/4 40-65 
3/8 80-120 
1/2 150-200 
3/4 300-500 
i 450-600 
1-1/4 600-720 
Torque nut AN6289 ag follows: 
Tube Torque 
OD (Inches) (in-lb) 
1/4 75-100 
3/8 150-200 
1/2 200-250 
3/4 450-650 
| 650-900 
1-1/4 800-1, 000 
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ab, Torque jamnuts and fittings without 
gaskets as follows: 


Tube Torque (in-1lb) 

OD (Inches) Aluminum Steel 
1/4 90-105 110-130 
3/8 125-145 225-275 
1/2 240-280 400-450 
3/4 540-660 800-960 
1 840-960 1, 000-1, 200 
1-1/4 860-1, 200 w- 


ac. Torque Benuts AN818 for tubing as 
follows: 


Tubs Torque 
OD (Inches) Gin- tb). 
1/4 136.166 
3/8 270-345 
1/2 450-625 
3/4 900-1, 100 
1 1, 200-1, 400 
1-1/4 1, 500-1, 890 


7-30. SERVICING. 


-31. Servicing of engine vertical installer 
consists of lubricating, checking gage, calibra- 
tion, filling hydraulic reservoir, filling azimuth 
drive gearcase, cleaning hydraulic filters, and 
on installer 75M51505, draining pneumatic 
filter. 


a, Lubricate (Method X) installer in accord-~ 
ance with decal, located on right-hand side of 
chassis, using gear grease (MIL-G-23827%) and 
hydraulic fluid (MIL-H-5606). 


b. Pack (Method Y) bearings of roller blocks 
with gear grease (MII.-G-23827) when 200-300 
hours operating time is indicated on hourmeter. 
Replace hearings if they become dry or are 
galled. 


c. Perform gage calibration-check at 12- 
month intervals. Gage accuracy for pressure 
gages must be within 2 percent of full scale 
range, and for gas temperature gage +1 scale 
division. 


a. Fill reservoir with hydraulic fluid 
(MIL-H- 5608) before use. 
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e. Fill azimuth drive gearease with American 
Gear Manufacturer's Association (AGMA) No. 
8A compound to oll level indicated in window on 
case before use. 


f. Clean hydraulic filters at 30-hour inter- 
vals of operating time, indicated on hourmeter, 
as follows: 


WARNING 


Trichloroethylene is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


(1) Remove element and place element in 
2% clean container filled with trichloroethylene 
(MIL-'T'-27602). 


(2) Slosh filter element in trich!oroethylene 
to remove any forelgn matter lodged in element. 


(3) Blow filter clement dry with low- 
pressure gaseous nitrogen (MIL-P-27404). 
Blow filter element dry from the center outward, 
to prevent foreign particles fram lodging in the 
certer of the element. 


(4) Clean interior of filter body, using 
clean cloth and trichloroethylene (MIL-T~27602), 


g. On installer 75M51505, drain pneumatic 
filter before use. 


WARNING 


Facility power to the G4049 must he 
turned off before removing covers 
from electrical boxes for inspec- 
tion, or injury to personnel or 
damage to equipment can result. 


h. Remove covers from boxes (figure 7-9, 
index 17, 18, 19) and inspect interior of box 
and electrical components for corrosion and 
molsture at 12- month intervals; if installer has 
been subjected to rain or moisture, the inspec- 
tion must be made before use. Hf corrosion or 
moisture exists, do the following: 


(1) Remove corrosion, and dry parts as 
outlined in section I. Severely corroded parts 
rust be replaced. 
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(2) Spray interior of box and electrical 
components with Krylon No. 1301 clear spray 
(Borden Chemical}, or equivalent. 


(2) Reinstall covers on boxes and tighten 


bolts until cover fits snugly against box housing. 


Lorque bolts to 25 41 ft-lb. 
7-32. INSPECTION, 


7-33. Figure 7-10 lists items to be inspected, 
conditions to be sought and corrected, and the 
frequency of the inspections. Inspection 
requirements are classified as visual and 


Ferjodic (Months 5). 
Inspection 6 12] 24 


Visual Inspection 
1. Completeness of unit 
and records. 


2. Obvious signs of 
damage or corrosion 
to all structural 
members. Y 


3  Illegible stencils, de- 
cals, ornameplates, 


4. Power on and phase- 
reversal lights for 
broken or missing 
bulbs and covers. 


Periodic Inspection 
1. Circuit breakers for 4 
broken handles, and 
incorrect operation. 


2. Hourmeter for broken Xx 
glass and incorrect 
operation, 

3. Pilot seat for x 
security. 

4. Power control and x 


remote-contral 
cables and reels for 
security. 


5. Cuts in electrical > 4 
cables and condition 
of insulation, 


Figure 7-10. 


Section VU 
Paragraphs 7-32 to 7-33 


periodic. Their scope should be increased or 
decreased to suit varying conditions. All in- 
spection requiremcats cannot be accurately 
predicted, since they are directly affected by 
local operations. Visua! inspection is defined 
as an inspection to determine if there are 
undesirable, discrepant, ordamaged conditions, 
and that hardware configuration is in accordance 
with appropriate records, A visual inspection 
is made before operation of the unit. Periodic 
inspections are made at specified periods. See 
figure 7-10 for inspection requirements and 
periodic intervals. 


A RN hr 


Periodic (Months 


Inspection 


6, Contaminated or 
incorrect lubrication 
(paragraph 7-30), 


7. Gages for broken 
glass, cracked 
frames, and loose 
or misSing mounting 
screws. 


8. Valves for cracked 
or broken control 
knobs and incorrect 
operation, 


9, Flexible lines for 
kinks, twists, and 
deterioration. 


10. Tubing fo: scratches, 
dents, and louse 
coupling nuts. 


11. Truck tire for de- 
terioration and flat 


spots. 

12. Gage calibration- x 
check (paragraph 
7-30, ) 

13. Lliterior of electrical Xx 


boxes for corrosion 
and moisture 
(paragraph 7-30). 


ty Set teteedd 


Inspection Requirements 
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Figure 7-11. Engine Vertical Installer Wiring Diagram 
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SECTION VIII 


ENGINE ROTATING SLING G4050 


WARNING 


ENGINE ROTATING SLING G4050 MUST BE OPERATED BY AUTHORIZED 
PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


8-1, SCOPE. This section contains inspection, requirements cannot be accurately predicted, 


description, operation, and maintenance for because they are directly affected by local opera- 
Engine Rotating Sling G4050. The engine ro- tions. Visual inspection is defined as an in- 
tating sling provides a means for lifting the spection to determine if there are undesirable, 
engine in either the horizontal or vertical posi- discrepant, or daniage conditions, and that 
tion and rotating the engine around the Y-axis. hardware configuration is in accordance with 
appropriate records. Visual inspection is coz- 
8-2. INSPECTION. ducted prior to operation of the unit. Periodic 
inspections are conducted at specified periods. 
8-3. Figure 8-1 lists items to be inspected, (See figure 8-1 for inspection and periodic in- 
conditions to be sought and corrected, and the tervals. ) 


frequency of the inspections, Inspection require- 
ments are classified as visual and periodic. 
Their scope should be increased or decreased 

to suit varying conditiuns. All inspection 


oe ae 


__Inspection Rez Inspection —__ 
1. Operation check Improper fit of 
of reverse and lockpins, causing 
forward limit unsafe operation 
switches (para- of sling 
graph 8-11) 
Cuts in electrical 
2. Obvious signs of cables and con- 
damage to all dition of insula- 
structural tion 
members 


. Incorrect gap 
clearance be- 
tween carriage 
guides and beam 


3. Incorrect torque 
values (para- 
graph 8-13) 


4, Tlegible stencils, (paragrapin 
decals, or name- 8-13) 
meee Contaminated 
5. Damaged or worn or improper 
‘ teeth in sprockets lubrication 
y (paragraph 
6. Damage to chain 8-14) 
7. Broken caster . Proof test ex- 
pedals and binding piration (para- 
or dragging caste graph 8-10) 
wheels 


eS mnt: meee ities =e caer ee reimln ntttrae 


Figure 8-1. Inspection Requirements 
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8-4. DESCRIPTION. 


8-5. The engine rotating sling (figure 8-2) 

is an arc-shaped beam incorporating engine 
altach fittings and roller track. Mounted on 
the beam is an electrically powered carriage, 
which has a starter box, a power gear, electri- 
cal power and control reels, a pushbutton 
eontro) station, idler wheel and sprocket, and 
drive wheels and sprockets. A roller chain 
with 198 links has a retainer fitting on one 

end and an adjustable fitting on the other end. 
The aft engine attaching arms have a half- 
moon cutout on the end and a clevis and lock- 
pins, The forward engine attach strut has a 
clevis fitting on one end and a ball joint and 
collar with lockpin on the other. An adapter 
with a lockpin attaches to the strut as a short 
extension. On units incorporating MD3 change, 
600 pounds of weights are added to the forward 
end anda pneumatic tire added to the aft end 
of the beam. Casters attached to the sling ina 
tricycle arrangement provide limited mobility. 
The forward caster swivels and provides the 
attach point for a tow bar. See figure 8-3 for 
leading particulars. 


8-6. OPERATION, 


8-7. The engine rotating sling is capable 

of rotating the engine to a vertical or a 
horizontal position. The sling is suspended 
from an overhead crane or hoist of 25-ton 
capacity, or greater, by the hoist attachment 
fitting located on the carriage. The upper 
portion or carriage, when suspended, remains 
stationary, and the beam assembly rotates 
through the carriage to the position desired. 
An electrical receptacle is connected toa 
facility 440-vac, 3-phase, 60-cycle power 
source. Operation of the sling is controlled 
from the control station, There are three 
sprockels that engage the chain: two idler 
sprockets and a center sprocket. The 
sprockets engage the roller chain links that 
are attached to the periphery of the are- shaped 
beam. The center sprocket is attached to the 
power fear and supplies the power that drives 
the unit. Two sets of wheels rotate under the 
top portion of the beam, bearing the weight dur- 
ing operation. The reels are self-contained 
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and spring loaded, allowing the electrical cables 
to be pulled out to various lengths and rewound 
automatically. The sling has six load conditions, 
indicated by a one-inch-wide black strip on the 
underside of the beam with corresponding num- 
bers on cach side of the beam. An Operating 
Instructions plate, altached to the control cable 
and located just above the control station, lists 
the six strip positions and briefsy describes 
load conditions for each position, An arrow on 
the carriage drive bracket should be alined with 
the numbered strip positions on the beam for 
load conditions. On units that incorporate MD3 
change, the sling has seven load-condition 
strips; the weights counterbalance the aft ond of 
the sling, and the bumper prevents the beam ond 
from contacting the engine. On units incorpo- 
rating MD4 change, the sling has eight load- 
condition strips. 


8-8, MAINTENANCE, 


8-9. Maintenance requirements and procedures 
outlined in the following paragraphs consist of 
proof testing, function testing, disassembling, 
assembling, and servicing, Repaint surface 
area and/or lettering, as required, when pzint 
becomes chipped, scratched, or worn off and 
when lettering becomes illegible. (Refer to 
section I for painting information.) Clean sliag, 
as applicable, as outlined in section I. (See 
figure 8-4 for electrical schematic. ) 


8-10. PROOF TESTING. Proof-test the engine 
rotating sling at 12-month intervals and to the 
weight configuration shown in figure 8-5, The 
proof load required for proof testing must be a 
rninimum of 150 percent of the working load of 
the sling. The proof-test interval may be ex- 
tended if the sling is unused between proof-tesl 
intervals. Verification of ''no use" is substan- 
tiated by application of Alucast No. 67 seals after 
each proof testing. 


WARNING 


Proof-tests are hazardous; therefore, 
special precautions must be taken, In 
addition to local and standard safety 
requirements, the test area must be 
cleared and adequate protection pro- 
vided for test pe: sennel. 


a, Provide engine dummy weight frame as- 
sembly 88-9017417, engine dummy weight as- 
sembly 8&-9014883, and assorted weights spe- 
cified in figure 8-5. 
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Figure 8-2, Engine Rotating Sling 
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Figure 8-3, Leading Particulars for Engine Rotating Sling 
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cco ce cea Ae A PS 


21,500 pounds 


180 inc’.es Maximum load 
capacity 
90 inches 
Proof load 43 000 pounds 
108 inches 
Maximum towing 2-1/2 mph 
speed 


4,000 pounds 
(approximately) 


440-vac, 3-phase 
60-cycles 
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Figure 8-4. Engine Rotating Sling Electrical Schematic 
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TIEDOWN CHAIN 3,170-LB 


(2 PLACES) WEIOK TS 
ENGINE DUMMY 1, 450-23 
WEIQHT SUPPORT WEIGHT 


88-9010483 


ENQINE ROTATING 
X BLING G4050 


{ul a $,980-LB 
5,980-LB = WEIGHT 
WEIGHT—~ iz 

3, 080-LB 
6,000-LB WEIOHT 


TIEDOWN 
(4 PLACES) 


BAR 
B8-0017417-0n ENGINE DUMMY 
WEIGHT 88-9014963 


BARS 
68-9017617-109 


(4 PLACER) ENOINE DUMMY 


WEIGHT FRAME 
08-901 7417 


F1-5-1-99 
Figure 8-5, Recommended Proof-Teat Setup 
for Engine Rotating Sling 


b. Provide a facility electrical power source 
of 440-vac, 60-cyclea, 3-phase at 15 amperes, 
with connector RPX317-912S04A and handle 
RPTAL7-002K069D (Crouse-Linds) within &0 
feet of engine rotating sling. 


c, Position engine rotating sling beneath a 
facility holst capable of lifting a minimum of 
25 tons, and remove tow bar, 


d, Check oil level of power gear and service 
as required, (Refer to paragraph 9-14, ) 


e, Connect engine rotating sling electrical 
cable to facility electrical power source; turn 
facility electrical power source on, 


f, Press Cofitrol atatlon FORWARD button 
and position carriaye to load condition number 
8 strip position, 


NOTE 
If the carriage moves toward load 
condition number 1 strip position 
the facility power source {3 out o 
phase with the sling motor and re- 
quires reversing any 2 of the 3- 
phase wires in the power plug. Do 
not change position of neutral or 
ground wire, 


g Connect facility hoist hook to engine 
rotating sling lifting lug. 


h. Pregs control station REVERSE button 
and position carriage to load condition number 
4 strip position. 


NOTE 
The fac lity hoist hook muat be raiaed 
ofst 


and the centered over the car- 
riage as step h is performed. 


i, Holst engine rotating aling to clear floor; 
presa control statlon FORWARD button and 
position beam to load condition number 5 strip 
position. 

NOTE 
The load condition number atrip 
positions are used for initlal posi- 


tioning of the engire rotating sling 
beam, Minor adjustments of the 


beam to elther side of a ae poal- 
eae may be required to level the 
oad, 


j. Position engine rotating sling over test 
load, attach sling clevises to the 2 top attach 
points; then attach strut and adapter 9017623 to 
forward attach point. 


k, Press control station FORWARD button 
and position carriage to load condition number 
6 strip position. ‘ 
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l. Hoist engine rotating sling and test load 
high enough to clear floor when sling is rotated; 
hold for 3 minutes. 


m. Press control station REVERSE button 
until beam reaches load condition number | 
strip position, and hold for 3 minutes. 


n. Press control station FORWARD button 
until beam reaches load condition number 8 
strip position; then lower sling and test load to 
floor. The drive motor may need physical 
assistance when returning to the number 8 strip 
position. 


o. Presa control station REVERSE button 
and position carriage to ioad condition number 
5 strip position; then remove sling from test 
load, 


p. Pregs contro] station KEVERSE button and 
position carriage to load condition number 4 
strip position; then lower sling to floor, 


q- Press control station FORWARD button 
and position carriage to load condition number 
6 strip position, 


NOTE 


The facility hoist hook must be 
lowered and the hoist repositioned 
as atep q is performed. 


r. Disconnect facility hoist hook from aling 
lifting lug. 


s, Press control station REVERSE button 
and position carriage to load condition number 
4 strip position, 


t. Inspect engine rotating sling for any dis- 
tortion, weld cracks, or yielding. 


u, Secure engine rotating sling and test 
equipment, 


y. Remove existing proof-load plate 
RD171-1032-0001 and using stencil-cutting 
setting of a typewriter, transfer all information 
to new proof-load plate including new inspection 
date. Install new plate where old plate was 
removed. 


§-6 Changed 24 March 1970 
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8-11. FUNCTION TESTING, 


a. Position engine rotating aling beneatha 
facility hoist capable of lifting a minimum of 
5 tons, and remove tow bar, 


b, Check oil level of power gear and aervice 
as required. (Refer to paragraph 8-14. ) 


c. Connect engine rotating sling electrical 
cable te facility electrical power source, 440- 
vac, 60 cycles, 3-phase, at 15 amperes, with 
connector RPX317-912S04A and handle 
RPE417-002K069D (Crouse-Hinds). Turn facil- 
ity electrical power source on. 


d. Press control station FORWARD button 
and position carriage to load condition number 
6 strip position. 


NOTE 


If the carriage moves toward load 
condition number 1 strip position 
the facility power source is out o 
phase with the sling motor and re- 
quires reversing any 2 of the 3- 
phage wires in the power plug, Do 
not change position of neutral or 
ground wire. 


e. Connect facility hoist hook to engine 
rotating sling lifting lug. 


f. Presa control station REVERSE button 
and position carriage to load condition number 
4 strip position. 


NOTE 


The facility hoist hook must be 
raised and the hoist centered over 
the carriage ag step f 1a performed. 


&. Hoist sling high enough to clear floor when 
sling ia rotated. 


h. Press control station FORWARD and 
REVERSE buttons, a8 pppiicopie rotating beam 
peecupnout its extremity in both directiong 3 

mes, 


WARNING 


Control station reverse and forward 
pushbutton switches must be off when 
performing stepi, since movement 
of beam can result in injury to 
perscnnel, 


4. While beam is at each extreme direction 
and switeh actuator arm roller is in notch, 
manually actuate switch arm several times and 
verify audible click of awitch. Do not presa 
control station pushbutton switches when man- 
ually actuating switch. 
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j. W forward and reverse limit switches fail 
tu give an audible click ordo not disable control 
station in both extreme directions, adjust switch 
actuator arm to deactuate switch when roller 
drops into notch, or replace switch. 


k, Fress control station FORWARD or 
REVERSE button to position beam to load con- 
dition number 4 strip position, 


1. Using facility hoist, lower engine rotating 
sling to floor. 


m. Press control station FORWARD button 
and position carriage to load condition number 
6 strip position, 


NOTE 


The facility hoist hook rnust be 
lowered and the hoist repositioned 
as step m is performed, 


n. Disconnect facility hoist huok from engine 
rotating sling lifting lug. 


o, Press control station REVERSE button 
and position carriage to load condition number 
4 strip position. 


p. Disconnect and reel in electrical cable, 


q. Attach tow bar to front caster with bali 
lockpin. 


r. Attach tractor to tow bar. 


s. Tow sling 50 feet and execute turn and 
backing, operations. 


t. Disconnect tractor from tow bar, and 
secure equipment. 


: isi 
8-12. DISASSEMBLING. (See figure 8-6 for + 
inex and part numbers. }" Disassemble the 
engine rotating sling as required to accomplish 
necessary repair or replacement, (See figure 
8-7 for electrical wiring diagram, ) 
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8-13. ASSEMBLING. (See figure 8-6 for index 
and part numbers.) The following steps include 
the special instructions required during assem- 
bly. 


a. Install washer (7) between case and 
carriage frame. 


b. Torque nut (5) to 400-500 in-ib and nut 
(23) lo 210-280 in-Ib. 


c, Torque nut (27) to 115-155 ft-lb and nut 
(36) to 25-30 in-ib. 


d. Torque nut (44) to 100 in-lb above 
inherent nut torque with engine rotating sling 
empty and suspended. 


e. Torque nuts (48 ,88) to 400-500 in-lh, 


f. Install guides (61) into carriage drive 
bracket to obtain 0,03 to 0.04 inch gap between 
end of guide and flange of beam (106) and torque 
nut (60) to 1,000-1, 100 in-Ib. 


g. Torque nut (62) to 1,100-1,200 in-lb. 

h. Torque nuts (93.99) to 400-500 in-ib. 

i. Torque nut of bolt (107) to 400-500 in-lb, 
j. Torque nuts of wheel (109) tu 80-100 in-Ib. 


k, Install new bearing, seal, and rings, in 
wheel (109) anytime it is assembled, 


1, Torque nuts of weights (110) to 50 in-lb 
above inherent nut torque. 


8-14, SERVICING. Servicing consists of 
lubricating the engine rotating siing at 6-month 
intervals and packing caster bearings at 12- ; 
month intervals. (See decals attached to the r 
sling for location of lubrication points. ) 


a. Lubricate (Method X) sprockets and drive 


wheels with gear grease (MIL-G-23827) anda 
grease gun, 
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Figure 8-6, Disassembly of Engine Rotating Sling (Sheet 1 of 3) 
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Index Part 
No, No. 
1 WW-C-566 (one inch) 


22 
23 
at 
29 
26 
27 
28 
29 
30 


" 
ad 


Ke 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


394 

WW-C- 566 (1.'2 inch) 
5332 
MS20364-620 
LD153-0010-0018 
MS35335 -79 
ANB-16A 
9021601 

9021602 
RPX117-989P04A 
1109 

EFS1190-SA 
EYS16-SA 
(0G1R194-K-SA 
NASST9C3W 
LD153-0010-0007 
AN520C10R7 
MsZ1919WOG10 
6017814 
9014124(2) 
9014124-3(b) 
9017813 
90141298) 
901412.3-~3(0) 
1109 

NAS6T9A6 
LDI53-0011-0017 
AN6-7A 

9021603 
MS20364-1216 
LD153-0010-0023 
MS$5335-32 
AN12-36A 
6021604 
MS35233~84 
MS35333-40 
MS825335--75 
1153 
NASATOCAW 
1,D153- 0010-000 
ANB20C416RI4 
9017819 
MS171667 
LD154-0010-0035 
ON1TH1S 

9017803 

52E~ 126 
LD(53-0010-0023 
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Description 


Cable (#-3) 
Connector (F~3) 
Cable (F- 3) 
Connector (F~3) 
Nut (F-3) 

Washer (F-3) 
Washer (f-3) 

Bolt (F-3) 

Power reel (F-1) 
Control reel (F-1) 
Plug (F-3) 

Stop (F-3) 

Control station (F-2) 
Seal (F-3) 

Cable grip (F-3) 
Nut (f~3) 

Washer (F-3) 
Screw (F-3) 
Clamp (F-8) 
Holder (F-3) 
Holder (F~3) 
Holder (F-3) 
Instruction plaie (F-3) 
Instructicn plate (F-3) 
Instruction plate (F- 3) 
Stop (F- 3) 

Nut (F-3) 

Washer (I'-3) 

Bolt (F~3) 

Starter box (F-2) 
Nut (F'~ 3) 

Washer (F'- 3) 
Washer (F-3) 

Bolt (F--3) 

Power gear (F~2) 
Screw (F-3) 
Washer (F-3) 
Washer (F-3) 
LJmit switch (F-3) 
Nut (F-73 

Washer (F'-3) 
Screw (F-3) 
Guard (F-3) 

Pin (F-3) 

Washer (F-3) 

Fin (F-3) 

Fitting (F-3) 

Nut (F-3) 

Washer (F-~3) 


Ya) Units incorporating MD3 change 


§ (b) Units incorporating MD4 change 


9017804 

100 

M520364--820 
L.D153-0010-6017 
ANB-30A 
9019816 
NAS1081-6D6L 
6017811 

9015568 
MS171686 
9017622 

9027809 

9015562 
MS15001- 1 
MS9201~11 
9017808 
NAS509-32 
9017822 

9017807 

80301 
1.D153-0010-0034 
NAS558 P1010-21 
MS5171693 
9017806 

9017805 
MS15001-1 
9017802 
BLC-16-GT-22, 
RD1L912002- 1320 
28-2-G 
BLC-20-GT-38 
RD191-2002-1320 
28-2-G 
9017810-11 
BLC-16-Gr-21 
RD191-2002- 1316 
28-2-G 

9017823 
BLC-10-GT-186 
RN191-2002 - 1318 
28-2-6 

9017817 

MS20364 -820 
1,9153-0010-0017 
ANS-21A 

9017818 

HOLS 
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Fitting, (F+3) 
Roller chain (£-3) 
Nut (13) 

Washer (F-3) 

Bolt (F-3) 

Fitting (F-3) 
Setscrew (F-3) 
Key (F-3) 

Drive sprocket (F-3) 
Fin (F-3) 

Washer (F-3) 
Axle (F-3) 

Idler sprocket (F-3) 
Fitting (F-3) 

Nut (F-3) 
Carriage guide (F-3) 
Nut (F +3) 

Wasner (F-3) 
Axle (F-3) 

Drive wheel (F-3) 
Washer (F-3) 

Key (F-3) 

Pin (F-3) 

Axle (F-3) 

Idle wheel (F-3) 
Fitting (F-3) 
Carriage (F-1) 
Pin (F-3) 

Wire rope (F-3)} 
Sleeve (F-3) 

Pin (F-3) 

Wire rope (F-3) 
Sleeve (F-3) 

Strut (F-3) 

Pin (F-3) 

Wire rope (F-3} 
Sleeve (F-3) 

Strut adapter (F-3) 
Pin (F-3) 

Wire rope (F-3) 
Sleeve (F-3) 
Clevis (F-3)} 

Nut (F-3) 

Washer (F-3) 

Bolt (F~3) 

Stop (F-3) 

Ring (F-2) 


Figure 8-6, Disassembly uf Engine Rotats..5 sling (Sheet 2 of 3) 
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Index Part Index Part 

No. No, we Description No, No, Deseription 

93 MS20364-820 Nut (F-3) 106 9022871 Bearn (X-2) 

94  LD153-0010-0017 Washer (F-3) 902287 1-51 (2) Beam (X-2) 

95  ANB-20A Bolt (F~3) RDI71- 1092-0001 Plate (F-3) 

96 SH10-1-3-xXL10 Left-hand caster(F=1) | 107 9014125(@ Bolt (F-3) 

97 SHIO-1-3-Xf,d0 Right-han canter (F-1) LD163~-9010-0018 Washer (F-3) 

ba =: 1476) Swivel lock (F'-3) NAS1022-C8 Nut (F+3) 

99 MS§20364-820 Nut (F-3) 108 5:00 x 5/8) Tire (F-3) 

100 LD163-0010-0017 Washer (F-3) Type III (tube- 

101 AN8-20A Bolt (F-3) type blackwall 

102 82024-49 Tow bar (F-3) tire), 6-ply 

10312701 Custer (F-1) rating ,nose wheel 
AS60-6-8 Screw (F-3) per civil C62, 1,260-Ib 
AS60-6~-12 Screw (F-2) static load 
AN960-6161 Washer (F-3) 5:00 x 5 Tube (F-3) 
52241 Block (F-2) 109 901412"7(a) Wheel {F'-2) 
AS364-624 Nut (F-3) MS51923-213 Pin (F-3) 
52240 Bracket (J?-2) AN960-2116L Washer (F-3) 

104. ASLHD10-T-08CM Wheel (F-2) 9014122 Spacer (F: 3) 

105 23113 Caster rig (F-2) 9014120 Shim (F-3) 
10158S1.+3 Baseplate (F-2) 9014121 Adapter (F-3) 
10112SL-ME Horn (F-2) AN4-31A Bolt (F-3) 
1941-53 Kingpin (F- 2) AN960-416 Washer (F-3) 
MS24665-357 Pin (F-3) AN365-428 Nut (F-3) 
AS320- 16 Nut (F-3) 08231 Bearing (F-3) 
11522-h6 Axle (F-2) 154-6 Seal (F-3) 
AS364- 1614 Nut (#-3) 153-8 Ring (F-3) 
11012-10 Retainer (F-2) 155-2 Ring (F-4) 
11132 Washer (F-2) 110 90141178) Weight (M-3) 
A-2297 Bearing (F-2) 111 9014118-1(a) Weight (M-3) 
D-2016 Bearing (F-2) 9014118-2(a) Weight (M-3) 
T-126'y Bearing (F-2) 9014119 Bolt (F-3) 
6290-(15 O-ring (F-2) LD153-0010-0024 Washer (F-3) 
6230-44 O-ring (F-2) NA5S1022..C12 


: (a) Units incorporating MDS change 


—-——. eT REE oF a ae NOR See A rl ar ELE 2A 


Nut (F-3) 


oe a I RRA TLS font ie Ae TR ender re pa 


Figure 8-6. Disassembly of Engine Rotating Sling (Sheet 3 of 3) 


b, Lubricate chain with gear grease 8-15. SHIPPING AND STORAGE, 
(MIL G+28827) and a brush, 
c, Lubricate machined surface of beam 8-16. Position carriage to load condition 


where guides (61, figure 8-6) contact, with 


number 4 strip position, and prepare engine 
gear grease (MIL,-G-23827) and a brush, 


rotating sling for shipping or storage in accord- 
ance with Rocketdyne Automated Packaging 
System (HAPS), codes 10, 1, 1, 00,00, 24%, 
and 2. 


d. Pack (Method ¥) caster rig (105) bearings 
with gear grease (MIL-G-23827), 


e. Fil) power gear with American Geac 
Manufacturers Agsociation (AGMA) No, 8A 
compound to oil level indicated in window on 
inboard side of care. 


8-10 Changed 8 December 1°70 
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SECTION IX 


FLIGHT COMBUSTION MONITOR 703227 


9-1, SCOPE. ‘This section contains description 
and leading particulars, theory of operation, 
anc maintenance instructions for the flight com- 
bustion monitor. ‘The flight combustion moni- 
tor is used to initiate engine cutoff when com~ 
bustion instability exceeds a predetermined, 
damaging amplitude for a given time duration. 


9-2, DESCRIPTION AND LEADING 
PARTICULARS. 


9-3. The flight combustion monitor (figure 9-1) 
consists of three accelerometers, @ normaliz~ 
ing network unit, anda control unit. The accel- 
erometer consists of internally supported. non- 
case-sensitive, piezoelectric elementa mounted 
in the center of a triangular mounting plate. 

The accelerometer is connected to the 


ACCELEROMETER — 


(TYP 3 PLACES) 


Figura 9-1. 


—-—1 PLUG 
KORMALIZING JE RECEPTACLE 
NEFWORK 903227.F-3 
cnet tn 


normalizing network unit by a coaxial cable. The 
normalizing network unit consists of three indi- 
vidual normalizing networks hvused in a cylin- 
drical caging. The output coaxial cables fram 
each network terminate at a common connector 
to enable connection to the control unit. The 
control unit is a transistorized, three-channe), 
electronic unit housed in a sealed aluminum 
alloy casting. ‘Two electrical receptacles are 
provided. One receptacle ts used for acceler- 
ometer input signals and the other receptacle is 
used for power and calibration inputs and for the 
output signals. The circuitry for each channel 
is mounted on an individual circuit board which 
is sealed in a plaslic potting compound. The 
circuit boards are separated from each other by 
spacers. After the unit is assembled, the case 
is filled with elostic foam potting material. See 
figutre 9-2 for leading particulars. 


oe Rene ne SS ere 


CIRCUIT ROARD 
{TYP 3 PLACES) 


—- CONTROL UNIT 


JEG" 


a 2 NMECEPTACLE 


Flight Combustion Monitor 
Changed 20 July 1967 | 
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A 


Accelerometer and Mounting Plate _ 


Length 2, 38 inches 
Width ",125 iacnes 
Height 1.5 inches 


Normalizing Network 


Length 4 inches 
Width 2.5 inches 
Height 2.5 inches 


Operating Requirements 


Sensitivity 5.00 +0.10 millivolts rms 
per g rms at 1, 200 cps 
and 77° +18° EF. 

Total Larger than 2, 500 

Capacitance picofarads (pf) 

Calibration 12.5 percent of total 

Capacitance capacitance 


Control Unit 


Length 9.75 inches 
Width 5.75 inches 
Height 3 inches 

Weight 4.9 pounds 


Operating Requirements 
Fiectrical Input 2844 vde at 0.5 ampere 
Vibration-Cutoff 100% rms 


Level 141 g peak 
Vibration 690 to 3,000 cps range 
Frequency 


20-50 milliseconds 
(depending on input signal 
amplitude) 


Time Delay 


260 milliscconds 


Leading Particulars for Fliyht 
Combustion Monitor 


Siorage Tire 


Figure 9-2, 


9-2 Changed 20 July 1967 
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9-4. THEORY OF OPERATION. 


9-5. The flight csmbustion monitor is designed 
to guard against excessive vibrations caused by 
high-frequency combustion instability. Com- 
bustion instability is detected by a plezvelectric 
accelerometer which produces a voltage pro- 
portional to the vibration leve]. When the 
vibration level reaches a predetermined value, 
within a specified frequency band, the control 
unit channel is triggered and begins to time the 
duration of the vibration. If the vibration re- 
mains above the trigger level for the specified 
time period, a cutoff signal is initiated and the 
affected engine is shut down, The cutoff signal 
inay be initiated by any one or all three channels 
since a channel, with its own accelerometer, is 
independent of the other two channels. The 
normalizing network standardizes each acceler- 
ometer sensitivity to the same value and pro- 
vides an operational checkout of the flight comm- 
bustion monitor prior touse. The accelerometer 
signal (5.00 MV/G) is received by a high input 
resistance circuit which increases the signal 
power gain and provides a lew impedance mon- 
itor output. This signal is fed to the band-pass 
fiiter network where only frequencies hetween 
609 to 3,000 cps are allowed tu pass through. 
The signal is applied to the primary of a step- 
up transformer with a 10.6 to 1 ratio. The 
output signal of the secondar~ is routed through 
a full wave rectifier where the ac signal is 
converted to a pulsating de signal. This de 
signal operates the peak voltage sensor which 
responds to the input signal when Ure amplitude 
reaches the specified value (referred to as the 
trigger level}, The peak voltage sensor pro- 
duces, from peaks of the waveform, a series 
of trapezoidal pulses to operate the timer. The 
timer integrates these pulses and provides an 
oulput voltage, increasing with time (time delay), 
which 1s sensed )y the voltage sensitive output 
switch. When the output voltage reaches the 
tripger level, the voltage sensitive output 
switch operates and provides the engine cutoff 
signal. If the accclerometer input signal drops 
below the trigger level before the voltage sen- 
sitive output switch operates, the signal gener- 
ate ‘by the timer dissipates with time. 
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Figure 9-3. Control Unit Circuit Board Schematic (Typical) 
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9-6. MAINTENANCE. 


9-7, Maintenance of the flipnt coinbustion mon- 
itor consists of checkout of contral unit and 
checkout of accelerometer. Since ali units of 
the flight combustion monitor are potted and 
sealed, the unit must be replaced if it fails to 
meet the requirements of the tests performed 
in paragraphs 9-10 through 9-23. The check- 
ouls are performed at ambient temperature of 
77° 418° F, atmospheric pressure of 28-32 
inches of mercury, and relative humidity of 80 
percent or less. See figures 9-3 and 9-4 for 
electrical schematics. 
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LEGEND 


fA ACCELEROMETER OPFN-CIRCUIT YOLTAGE 


Vo QUTPUT VOLTAGY 

g ACCELERATION LEVEL APPLIED TO 
ACCELEROMETERS 

Ca ACCELERATION CAPACITANCE 


NORMALIZING NETWORK 


R-3896-5 


9-8. CHECKOUT OF CONTROL UNIT, 


9-9, Checkout of the control unit shall be per- 
formed in the order given and the results re- 
corded for each channel. Since the channel cir- 
cuit boards are identical, exceptfor pin designa- 
tion of receptacles J1 and J2, only one set of 
procedures employing circuit board terminal 
numbers is presented. See figure 9~5 for 
suggested test setup. A wiring diagram (figure 
0-8), located at the end of the section, is pro- 
vided to aid in troubleshooting. 
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Figure 9-4. Accelerometer and Normalizing Networ': Schematic 
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Figure 9-5, Suggested Test Setup for Circuit Board Checkout 


9-10. INSULATION RESISTANCE-TEST, This 9-1l. NOISE-LEVEL TEST. 
test requires a 500-volt dc megohmmeter, with 

an effective series output resistance of one meg- NOTE 
ohm minimum. 


Terminals E2 and E8, of the two 


a. Install a jumper wire to al) pins in recep-: circuit boards not under test, must 
tacles Jl and JZ which are connected to circuit be short circuited during this test 
board 14}, and the following tests perforined 


in paragraphs 9-12 ihrough 9-16, 
CAUTION 


a. Apply 28 vde to terminals +E7 and -F8. 
Make sure jumper wire is not touch- 


ing pin M of receptacle J2 (case bo. Temporarily short-circuit signal input 
ground) when lest is performed, terminals B2 and Ks. 
since arcing or a short-circuit can 
cause damage to equipment. c. Using a vacuum tube voitmeter capable of 
measuring from 9.1 to 1.0 vac rms with an 
b. Connect megohmmeter between the accuracy of t1 percent; and from U. 001 to 9,1 
jumper and case: then apply test voltage for and 1.0 tn 20 vac rms with en accuracy cf +10 
5-60 seconds. Resistance must be greater percent, measure the voltage between terminals 
than 100 megohme. Eland E8. Reading invat be leas than 0. 005 
vac rms, 
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dd. Remove jumper from terminals E2and F8 
and disconnect test equipment, 
9-12. TRIGGEH LEVEL AMPLITUDE-TEST. 


a, Connect a 550 150 ohm load-bank, with 
an indicator, to terminals E4 and E7. 


b. Connect an audio oscillator, with output 
continuously variable from 0.1 to 20 vac rms 
and a frequency range of 60 to 30, 000 eps with 
0.5 percent maximum distortion, between ter- 
minals E2 and E8. Set frequency at 1,200 cps. 


c. Apply 28 vde to terminals E7 and EB, 


d. Slowly increase oscillator output voltage 
until the load-bank indicator comes on. 


e. Using vacuum tube voltmeter, measure 
and record oscillator oulput voltage. Reading 
must be 0.500 :0,30 vac rms. 

9-13. FILTER GAIN AMPLITUDE-TEST. 


a. Connect an audio oscillator between ter- 
minals E2 and E86 and set frequency at 1, 200 
cps. 


b. Connect a vacuum tube voltmeter across 
oscillator output. 


ce. Apply 28 vde to terminals E7 and Es. 


a. Increase oscillator output voltage to 
0.300 : 0.003 vac rms, 


e. Using vacuuin tube voltmeter, measure 
voltage between terminals El and E8. Reading 
must be between 0. 22> and 0. 285 vac rms, 
9-14. FREQUENCY-RESPONSE TEST. 


a. Connect an audio oscillator between ier- 
minals E? and E&. 


b. Connect a capacitor (3, 300 picofarads 
+10 percent) between the oscillator high side 
terminal and terminal Eg. 


ec. Connect a 550 +50 ohm load-bank, with 
an indicator, between terminals E4 and B7. 


d. Apply 28 vdc to terminals F:7 and ES. 
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e, Set oscillator frequeacy at 1,200 ¢ps; then 
inci case oscillator output voltage until load - 
Munk indicator comes on. 


{. Using vacuum tube voltmeter, record ogs- 
cillator output voltage. The reading must be 
0.500 : 0.040 vac ring. 


gy. Repeat steps e and f using the values listed 
in figure 9-6, The load-bank indicator must 
come or. at all frequenctes except 60 cps, 200 
eps, 12.5 kc, and 30 ke. 


NOTE 


The load-bank indicator should net 
some on velow the voltages speci- 
fiea in figure 9-6 far 60 cps, 200 
cps, 12.5 ke, and 30 ke gettings. 
If the indicator does come on, the 
control unit must be replaced. 


h. Set oscillator frequency at 30 ke and the 
outpul voltage to 540.2 vac rnis. Measure 
voltage between terminals Fl and #8. The read- 
ing must be less than 0.055 yvae rms. 


i, Set oscillator frequency at 60 eps and the 
Output voltage to 140.41 vac rms. Meagure volt- 
age bulweer. termninals El and &8. The reading 
must be less than 0,015 vac rins. 


j. Remove all test equipment. 


Frequency Volts AC 
60 cps Greater than 20 volts 
200 cps Greater than 3 volts 
400 cps —s- Greater than 1, 280 cps reading 
600 cps —s- Value of 1,200 cps rending : 0,06 
volt rms 
$00 cps Value of 1,200 cps reading 10.05 


volt rms 
1, 200 ens 0.500 10,040 volt rms 
2C Value ci 1,200 eps reading +0. 05 
voll rras 
3 ke Value of 1,200 cps reading +9, 05 
yvalt rms 
6 ke Greater than 1, 200 cps reading 
12.5 ke Greater than 15 volts 
30 ke Greater than 20 volts 


NOTE 


The Cuntral Unit must be reset after 
each frequency test. 


Figure 9-6. Circuit Board Frequency- 
Response Values 
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-15, STAGE ONE MAXIMUM-OUTPUT TEST. 
a. Apply 28 vdc tu terminais ET and E8. 


b. Connect an audio oscillator between ter- 
minals E2 and E8 and set frequency at 1, 200 cps. 


c. Connect an oscilloscope between terminals 
Ed ahd E8, 


ad. Increase oscillator output vollage until 
clipping of sine-wave is observed on oscillo- 
scope. Voltage across terminals E3 and 18, 
just prior to clipping, must be greater than 
2.5 vac rms. 

9-16. TIME-DELAY TEST. 

a, Connect a double pole, double-throw, 
snap-action test switch between +28 vde andthe 
oscilloscope external trigger input; and between 
oscillator high side and terminal E2. Both 
circuits must be cloged when switch is placed 
in on position. 


b. Connect a 590 150 ohm load-bank, with 
an indicator, between terminals E4 and ET, 


e. Connect oscillator low side to terminal 
8 and uct frequency at 1,200 cps. 


d. Connect vacuum tube volfmeter across 
oscillator output terminals. 


e. Connect oscilloscope vertical input to 
terminais E4 and EB6. 


{. Apply 28 vde to terminals E? and EB. 


a ieee eae ~— 


-— ACCELERUMETER 
(TYPICAL) 
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& Move test switch to on and increase osvil- 
lator output voltage until load-bank indicator 
jugt comes on, 


h. Record voltage of vacuum tube voltmeter 
(trigger level voltage), 


i. Increase oscillator output voltage to 1.07 
times the value obtained in step h, 


j. Set oscilloscope to generate one horizontal 
sweep when test switch is snapped to on position. 


k. Move test switch to off and reset control 
unit. 


l, Move test switch to on and measure time 
delay between the start of the oscilloscope trace 
and negative step of trace (turn-on of SCR CRI1D), 
Time delay must be 50 £15 milliseconds. 


m. Increase oscillator output voltage to 2.00 
times the value obtained in step h. 


n. Move test switch to off and reset control 
unit. 

0. Repeat step 1. Time delay must be 17.5 
£2.5 milliseconds. 


p. Move test switch to off and disconnect 
test equipment, 


9-17. CHECKOUT OF ACCELEROMETER. 


9-18, Checkout of the accelerometer must be 
performed in the order given and the results 
recorded for each accelerometer. See figure 
$-7 for suggested teat setup. 


oe Came rere 


1, 200 CRS 
ONE VOLT 
FMS 


SINE WAVE 
GENERATOR 


VOLTMETER 


LEGEND 


Ca ACCELEROMETER CAPACITANCE 
Co CALIBRATING CAPACITANCE 
Cy NORMALIZING CAPACITANCE 


NAS-37362 8-14 


| CONDUCTING 
ME*'AL PLATE 

Figure 8-7. Suggested Test Setup for Accelerometer and Noripallzing Network (Typical) 
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9-19. INTERNAL RESISTANCE-TEST. This 
test requires a 50-volt de megohinmeter. 


a. Connect megohmmeter belween pins B 
and K of plug Pl; then apply test voltage for 
5-606 seconds. Resistance must be greater than 
100 megohms. 


b. Perform step a with megohmmeter con- 
nected to pins G and J, and DQ and E with the 
game results. 


9-20. INSULATION RESIS TANCE-TEST. This 
test requires a 500-volt dc megohmmeter, with 
an effective series output resistance of une 
megohm minimum. 


a. Mount accelerometer to a conducting 
metal plate which siznulates an actual installa- 
tion on the engine. 


b. Connect megohmiaeter between conducting 


metal plate and each pin of plig PI, 


c. Apply test voltage for 5-60 seconds. 
Resistance must be greater than 50 megohms. 


9-21. OUTPUT AND CALIBRATION 
CAPACITANCE-TEST. This test requires 4 
one-ke capacitance bridge. 


a. Connect bridge between thy following pins 
of pluy Pi and measure output capacitance. 
Capacitance must be greater than 2,600 pico- 
farads and within the following tolerance: 


(1) Band K within +2 percent of manutac- 
turer's value. 


(2) Gand Jd within +2 percent of manufac- 
turer's value. 


(3) Dand E within 12 percent of manulac- 
turer's value, 


b. Connect bridge between the following pins 
of plug Pl and measure calibration capacitance. 
The capacitance must be as follows: 


(1) A and B: sane as Band K 13.5 percent. 


(2) F and G: same as G and J !3.,5 percent. 
(3) C and D; same as D and F44.5 percent. 


9-22. NORMALIZING-NETWORK TEST. This 
test is performed on each accelerometer. See 
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figure 9-4 for corresponding pins of plug Pl for 
each accelerometer. 


a. Connect accelerometer for test setup as 
illustrated in figure 9-7. 


b. Set sine-wave generator freguency at 
1,200 +100 cps and output amplitude to 1 +0.01 
vac rnis, 


c. Measure output vo) tage on voltmeter. 
Reading must be 0.50+0.015 vac rms. 


9-23, ACCELEROMETER-SENSITIVITY AND 
FREQUENCY-RESPONSE TEST. This test re- 
quires a vibrating machine capable of applying 
and measuring (+3 percent accuracy} 100 110 ¢ 
rms to the accelerometer under test; and an 
electrical load equivalent to a 10 +1 megohm 
resistor shunted by a 25 +5 picofarads capaci- 
tance. 


a. Mount the accelerometer onto vibrating 
machine and place normalizing network unit on 
workbench. 


b. Connect electrical load across output of 
accelerommeter under test. 


ec. Apply a 100210 g rims level and increase 
vibration frequency to 1, 200 1100 cps. 


d. Measure ovtput voltage of accelerometer. 
Sensitivity must be 5.0010. 25 millivolts per g. 


e. Fteduce g-levei to 10 15 g rms and with 
vibration frequency at 1,200 4100 cps; measure 
and record sensitivity. 


f. Vibrate accelerometer at 5 additional fre- 
quencies between 600 and 3, 000 cps. 


NOTE 


The frequencies used in step f must 
be spaced to obtain approximately 
equal increments of length on alega- 
rithmic seale. 


g. Measure and record sensitivilies ut each 
frequency. Sensitivity must be within (+7. 5, 
-§.0) percent of results of step e. 


h. Remove accelerometer and secure test 
equipment. 
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SECTION X 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS 
ADAPTER SET G3143 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET G3143 MUST 
BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE 


EQUIPMENT. 


10-1. SCOPE. This section contains descrip- 
tion and leading particulars, theory of upera- 
tion, maintenance instructions, and inspection 
requirements for Components Test Console 
G314i and Components Adapter Set G8143. The 
test console is used io leak~ and function-test 
the F-1 rocket engine components. The adapter 
set provides the necessary accessories re- 
quired for component test setups and the spe- 
cial test equipment, used in conjunction with 
the tes! console, required in the test cell. 


10-2. DESCRIPTION AND LEADING 
PARTICULARS. ihe - 


10-3. COMPONENTS TEST CONSOLE. 


10-4. The components test console (figure 
10-1) consists of two two-bay control cabinets 
and a workbench cabinet. The cabinets are 
consicucted of stecl] and designed to receive 
Standard 19-inch panels. The consvle is a 
semi-permanent instaJlaiion with provisions 
for leveling and for lifting with a forklift. The 
console incorporates electrical, pneurnatiz, 
and hydraulic systems which include a monitor 
system for each one. The systems are ar- 
ranged in the consyle in logical order with the 
same or Similar gystems contained in the saine 
bay. The left-hand cabinet (as viewed facing 
the workbench cabinet) houses the major por- 
tion of the electrical system and the monitor 
system. The right-hand cabinet houses the hy- 
drauiic system and the pneumatic system. The 
workbench cabinet houses the crossover plumh- 
ing and wiring and utility panel shuloff valves, 
and provides a workbencn for testing. Doors 
at the rear of each control cabinet permit casy 
access to components, plumbing, and electrical 
harness. ‘The electrical, pneumatic, and hy- 
draulic system inlet and outlet connections to 
the test cell are through the test cell panel, 

A)} external facility connections for electrical, 
pheurratic, and hydraulic systems are located 
al the rear of the right-hand cabinet. See fig- 
ure (0-2 for leading particulars. 


10-5. CONSOLE PANELS. The conscle panels 
are constructed from aluminum alley and in- 
corvorate two handles on the face of each panel. 
Hand valves. regulators, gayes, switches, and 
indicators are mounted to the front panels, and 
some panels incorporate a chassis for addi- 
tional coinponent mounting. The electrical 
contro! panel is mounted on slides for access to 
the patch-panel. The components which are 
controlled electrically, pneumatically, or hy- 
draulically are mounted to the structure of the 
cabinets, All panels are secured to the front 
of the cabinets and are arranged ir a togical 
order to provide ease of operation and accuracy 
of readings. Markings, silk- screened on the 
face of each panel, show nomenclature, direc- 
tion “f operation, positions, indications, sec- 
tions of panels, and a schematic portion of the 
pneumatic or hydraulic system affected. See 
figure 10-3 for location and list of panels. 


10-6. ELECTRICAL SYSTEM. The electrical 
system is an ac/de system consisting of a power 
distribution panel, dc power supply panel, elec- 
trical control panel, ac vutlet bus, electrical 
utility panel, and wiring. The power distribu- 
tion panel contains a ten-amp and 30-amp cir- 
cuit breaker, an ac control relay, and four re- 
ceptacles. The ten-amp circuit breaker 
provides protection for the utility panel ac cir- 
cuit and the 39-amp circuit breaker provides 
protection for the ac input circuit to the distri- 
bution pane:, The relay controls distribution 
of ac power to the utility panel, hydraulic con- 
trol panel, and ac outlet bus. The de power 
supply panel consists of a variable 0-40 vde 
power supply, voltmeter, ammeter, power 
switch and light, and voltage and current ad- 
justment controls. For a complete description 
of the dc power supply, refer to Operation and 
Service Manual, Model TVRO40-15 (Perkin 
Electronics), The electrical control panel con- 
tains adc power supply, patchboard, milli- 
ameter, voltmeter, voltage adjust variable re- 
sistor, relay, switches, and switch-lighta. 
The de power aupply is a self-regulated, 
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Figure 10-1. Components Test Congvle 
Dimensions and Weight Workbench cabinet: Length 36 inches 
tty rae Width 17.38 inches 
Left-hand control Height 36 inches 
cabinet: Length 64.80 inches Weight 461 pounds 
Width 30.00 inches 
Height 77.38 inches Electrical Power Requirements 


Welght 1, 859 pounds Input; 120 vac, single-phase, 60-cycle, 


: 3-wire, 30-ampere 
ee COntEOt Length 84.80 inches { Facility power receptacle catalog 
- Width 30.00 inched #C PS832 (Crouse-Hinds) 
Height 77.34 inches 
Weight 1, 881 pounds 
Figure 10-2, Leading Particulars for Components Test Consvle (Sheet 1 of 2} 
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Electrical Power Requirements (continued) Output: 0-160 paig 
Output: 120 vac, aingle-phase, 60-cycle, i ten Gaile ooteeeaeor 
10-ampere 0.5, 000 psig 


0-40 vde, 16-ampere 
9.1,000 psig (fuel-compatible) 
28 vdc, 0,25. ampere 0-5, 000 psig (fuel-compatible) 
Monitor: 0-150 vac 


Paes Monitor: 0-100 psig (fuel-compatible) 

- 0-300 psig (fuel-compatible) 
0-1, 000 milliamperes de 0-1, 000 psig (fuel-compatible) 
Pueumatic Now of 0.3 to 4.8 cfm at 0-1, 000 paiz 
200 psig, and hydraulic flow of 0-6. 000 fi 
0.15 to 15 gpm 0 5 pgid : 
430° ta +100° F and -190° to 0.60 psid (fuel-compatible) 


-460° F temperature 
Voltage, frequency, period, and 


+» Ipp a 
time (rligital valimeter) ivoeallte Erepsuue Beauize ments 


Voltage, frequency, period, time, Input: Hydraulic fluid (MIL-H-5608) | 
and phase shift (oscilloscope) 0-5,000 psig state pressure for 
5 minutes and 2,100 pal, ai G 25 
Pneumatic Pressure Requirements Epo for a] mihules, 
Input: Gaseous nitrogen (MIL- P-27401) Output; 0-5,000 psi A, B, and Cc 
§,000 t200 psig at a minimum flow- Mo 
; : : nitor; 0-1, 000 psig 
rate of 0-40 scfm for 5 minutes. 0-2, 000 psig 
Gaseous hellum (Bureau of Mines, 0-5, 000 psig 
Grade A) 3,500 +200 psig ata mini- 0-60 psid 


mum flowrate of 0-80 sefn for 5 
niinutes. 


Figare 10-2. Leading Particulars for Components Test Console (Sheet 2 of 2) 


Panel Non Nomenclature Locatian Panel Nomenclature Lecation 
Left-Hand Control Cabinet t (reading from left Right-Hand Control Cabinet (reading from right 
toright) Ne, ae To to Tefty a A 
DIGITAL VOLTMETER panel Bay One HYD HIGH PRESS. MONITOR 
PRESSURE. /TEMPERATURE panel Bay One 
MONITOR panei Bay One HYD MED PRESS. MONITOR 
OSCILLOSCOPE pane} Bay One panel Bay One 
ELECTRICAL CONTROL panel Bay One HYP DIFF PRESS. MONITOR 
POWER DISTRIBUTION panel Buy One panel Bay One 
DC POWER SUPPLY panel Bay One HYDRAULIC CONTROT panel Bay One 
PRESS/A P MONITOR FUEL MED PRUSS, FLEL COM. 
COMPATIBLE panel Bay Two | PATIBLE panel Bay Two 
FLOW/A P MONITOR panel Bay Two HIGH PRESS. FUEL COM- 
LN»g TANK PRESSURE panel Bay Two PATISLE panel Bay ‘I'wo 
LOW PRESS. MON. FUEL COM- LOW PRESSURE panel Bay Two 
PATIBLE panel Bay Two HIGH PRESSURE panel Bay Two 
ELECTRICAL UTILITY panel Bay Three SYSTEM SUPPLY panel Bay Two 
-| PNEU SUURCE CONTROL panel Bay Two 
Workbench Cabinet Preumatlc/Hydraulic UTILITY 
UTILITY NO. 1 panel Top OUTLETS panel Bay Three 
UTILITY NO. 2 panel Center Right-Hand Control Cabinet (rear) 
VEE NOS palet Paton HYDRAULIC aupply panel Bay One 
Flectrical/PNEU. SOURCE panel Bay Two 


Figure 10-3. List of Congole Panels 
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precision, 28-volt supply housed in a hermeti- 
cally sealed case. The patch-board consists of 
a receptacle frame, patch-panel, and patch- 
cords. The receptacle frame contains a locking 
mechanism and a receptacle (identified as J6) 
with 15 rows of 20-each spring contacts. The 
patch-panel has a handle at each end and 15 rows 
{A to R) of 20.each (1 through 20) holes that 
correspond with the spring contacts, The 
patch-cords consist of 2QAWG wire, insulated 
with polyviny! chloride, with a ball-detent-type 
plug on each end, Some patch-cords have up to 
four plugs. The milliameter and voltmeter are 
muiti-range, precision instruments witha 
curved scale anda view window, A range se- 
lect switch ig provided for the selection of the 
different ranges and include an off pagition, A 
zero-adjust screw is located on the face of the 
meters. The switch-lights are a combination 
switch and light that perform and indicate a 
specifi: function. The ac outlet bug is con- 
structed of steel ducting with internal wiring to 
four double ac outlets equally spaced on the 
duct. The electrical utllity panel containg a 
convenient outlet and test jack panel with two ac 
vutiets and ten banana plugs, control and instrau- 
mentation connectors, anda grounding stud on 
the front panel, Six electrical connectors, a 
purge inlet adapter, and a purge outlet plate are 
located on the chassis. The panel serves as the 
interconnect point between the etectrical control 
panel and the component being tested in either 
the test cell or on the workbench cabinet. 


10-7. PNEUMATIC SYSTEM. The pneumatic 
system is a high-pressure gaseous nitrogen or 
helium system that regulates and controls the 
test gas, supplied from a fa ilivy source, to 
engine components. The pneumatic system con- 
tains a pneurnatic source, pneumatic source 
control, system supply, high-pressure, low. 
pressure, high-pressure fucl-compatible, 
medium- pressure fuel-compatible, liquid nitro- 
gen tank pressure, and utility outlet panels. 
Also included in the system are filters and pres- 
gure switches. The panels contain presaure 
gages, shutoff valves, vent valves, relief 
valves, and regulators. The vent systems of 
high- and medium-pressure fuel-compatible 
panels are connected to a common external vent 
system. 


10-8. HYDRAULIC SYSTEM. The hydraulic 
system is a high-pyessure, high-flow fluid sys~- 
tem that regulates and controls the test fluid, 
supplied from a facility source, to engine com- 
ponents, The hydraulic system contains a 
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hydraulic supply panel, a hydraulic control 
panel, a dome-loaded regulator, a temperature 
transducer, solenoid valves, and rejated phumb- 
ing. The hydraulic supply panel provides the 
facility hydraulie saurce supply and return can- 
nect points and the pneumatic external vent con- 
nect point, The hydraulic control pane! contains 
pressure gages, shutoff valves, and switch- 
lights. The switch-lights are a switch and light 
combination that perform anf indicate a specific 
function. The dome-loaded regulator is a 
diaphragm-poppet-type regulator, reiolely 
controlled by pneumatic pressure. The tem- 
perature transducer contains a pure platinuin, 
resistant element wound on a ceramic bobbin 
and housed in a stainless-steel case, The 
transducer is an emession-type with a mounting 
flange and electrical connector, The solenoid 
valves are two-way and three-way valvea, 
golencid-operated. 


10-9. MONITOR SYSTEM. ‘The moniir system 
contains the necessary sensing devices, indica- 
tors, and instruments to visually observe per- 
formance of engine components. The system 
monitovs electrical signals and pneumatic and 
hydraulic flows, temperature, and pressure. 
The electrical monitora are the oacilloacope, 
digital voltmeter, and temperature indicator 
panela, For a complete description of the os~- 
cilloscope, refer to Operating and Service 
Manual, Model 122AR (Hewlett Packard Co). 
For a complete description of the digital volt- 
meter, refer to Operating and Service Manual, 
Model DY¥2401B (Hewlett Packard Co). The 
pneumatic monitors are the flow/differential- 
pressure monitor, pressure/differential~ 
pressure monitor fuel-compatible, pressure/ 
temperature monitor, and low-pressure moni- 
tor fuel-compatible panels. The hydraulic 
monitors are the hydraulic high-pressure moni- 
tor, hydraulic medium-preasure monitor, and 
hydraulic differential-pregsgure monitor panels, 
Also included in the monitor system are flow- 
meters, temperature tranaducers, and related 
plumbing and wiring. The panels contain pres- 
sure gages, differential presgure gages, hand 
valves, and relief valves, The flowmeters are 
turbine-type, in-line, mounted units, con- 
structed of stainless stee) with standard MS 
ports and an electro-magnetic pickup, The 
temperature transducer is identical to the one 
in the hydraulic system. 
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Paragraphs 10-10 to 10-11 
10-10. COMPONENTS ADAPTER SET. 


10-11. The components adapter set consista of 
accessories and special test equipment (figure 


includes hand valves, accumulators, filters, 
orifices, transducers, calibrator, camera, 
cylinder, container, tubes, hoses, cables, 


10-4) stored in a siee! cabinet, The adapter set 


test leads, and standard fittings. 


a TE ndlPasadr riers 


Part No. Deseription Part No Description 
AN6269C 1? Nut (F-3) AN937C12 Cross (F-3) 
AN6239C4 Nut (F-3) AN937C4 Cross (F-3) 
AN6289C6 Nut (F-3) AN937CE6 Crosa (F-3) 
AN6288C8 Nut (F-3) AN937C8 Cross (F-3) 
AN814-12C Plug (¥-3) AN938C12 Tee (F-3) 
AN814.16C Plug (F-3) ANO038C4 Tee (F-3) 
AN814-2C Plug (F-3) ANO38C8 Tee (F-3) 
AN814.4C Plug \."-3) ANQ38C8 Tee (#-3) 
AN814-6C Plug (F-3) AP2087-5.03 Orifice (F-3) 
AN814.8C Plug (F-3) AP2057-5. 83 Orifloe (#-+93) 
AN815-12C Union (F-3) AP2057-4, 10(a) Orifice (F-3) 
ANB15-4¢ Union (F-3) AP2057-4, 7u(a) Orifice (¥-3) 
AN615-8C Union (F-3) HP103517A Carrying Case (F-1) 
ANB15-8C Union (F..3) MS28777~ 12 King (F-3) 
AN818-18C Nut (F-9) MS28777-4 Ring (F- 3) 
AN816-4C Nipple (F-3) MS28777-6 Ring (F-3) 
AN824.12C Tee eat MS28777-8 Ring (F-3) 
AN824-4C Tee (F-3 MS28778- 12 Packing (F-3) 
AN6824.6C Tee (F-3) MS28778-4 Packing (F-3) 
AN824-8C Tee (F-3) MS28778.6 Packing (F-3) 
AN832-12¢ Union (F-3) MS28776-8 Packing (F-3) 
AN§32-4C Union (F-3) NAS1006-4A Bolt (F-3) 
AN832.6C Union (F-3) RD1i53-5002-0010 Washer (F-3) 
AN832.8C Union (F-3) RD171-6017.0001 Plate (F-3) 
AN893-12C Bushing (F-3) RD273- 1009-0140 Reatrictor (F-3) 
AN693-16C Bushing (F-3) RD274.~ 1009-0020 Restrictor (F-3) 
AN893-19C Bushing (F-3) RD273- 1009-0046 Restrictor (F.8) 
AN893-2C Bushing (F-3) RD273- 1010-0080 Reatrictor (F-3) 
AN893.4C Bushing (F-3) RD273-3004-0012 Reducer (F-3) 
AN894C 10-8 Bushing (F-3) VD261-0123-0004 Seal (F.3) 
AN894C 16-8 Bushing (¥F-3) VD261-0123-0006 Seal (F-3) 
AN894C20-8 Bushing (F-3) VD261-0123-0008 Seal (F-3) 
AN894C8-4 Bushing (F-3) VD261-0123-0012 Seal (¥-3) 
AN919-1C Reducer (F-3) VD261-0123-0016 Seal (F-3) 
AN919.10C Reducer (F-3) BB52748 or 1231001 Cable (F-3) 
AN919-12C Reducer (F-3) BB52747 or 1231002 Cable (F-3) 
AN919-18C Reducer (F-3) BBS2745-1 or 1231003 Cable (F-3) 
AN919-18C Reducer (F-3) BB52745~2 or 1231004 Cable (F-3) 
AN910-19C Reducer (F-.3) BB52744 or 1231005 Cable (F-3) 
AN919-21¢C Reducer (F-3) BB52752 or 1231008 Cable (F-3) 
ANS19-23¢ Reducer (F-3) BB52746-1 or 1231007 Cable (F-3) 
AN919-6C Reducer (F-3) BBS2751 or 1231008 — Cable (F-3) 
AN924.6C Nut (F-3) BB52750-1 or 1231009 Cable (F-3) 
AN929-12C Cap (F-3) BB52746.2 or 1231011 Cable (F-3) 
AN929-2C Cap (F-3) BB52750-2 or 1231012 Cable (F-3) 
AN929.4¢ Cap (}+3) 1052 Calibrator (F-1) 
ANN29-8C Cap (F-3) 12C6X- SS Elbow (F-3) 
AN929-8C Cap (I°-3) 19-9014946-13 Hoge (F-3) 
19-9014946-14 Hose (F-3) 


8 (a) Units Incorporating MD1 change 


Se 
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Part No. Description 


Part No, Description 
19-9014946-15 Hose (F’-3) 
19-9014946-16 Hose (F-3) 


19-9018906-2 
18-9021805-1 
19-9021805-2 
19-9021929-4 


J 19-9021933 


19-9021936 
19-9021937-14 
19-9021937-15 
18-9021937-16 
19-9021937-17 
19-9021937-18 
19-9021937-19 
19-9021937-20 
19-9021937-21 
19-9022606-1 
19-9022606-2 
19-9026501 
19-9026518 
19-9026519 
19-9026520 
19-9028522-1 
19-9026522-2 
19-9026522-3 
19-9026522-4 
19-9026522-5 
19-9026522-6 
19-0026525-1 
19-9026525-2 
19-9026585 
19-9026587-1 
19-9026587~2 


(a) Units incorporating MD1 change 
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Cabinet (K-32) 
Filter (F-1) 
Filter (F-1) 
Gage (F-3) 
Valve (F=2) 
Valve (F-1) 
Valve (F~1) 
Valye (F-1) 
Valve (F-1) 
Valye (F-1) 
Valve (F-1) 
Valve (F-1) 
Valve (I*-1) 
Valve (F-1) 
Valve (F-1) 
Valve (F«1) 
Valve (F-1) 


Press. Transducer (F-3) 


Meter (F-1} 
Filter (F-1) 
Hose (F-3) 
Hose (F~3) 
Hose (F-3) 
Hose (F-3) 
Hose (F--3) 
Hose (F-3) 
Hose (F-3) 
Hose (F-3) 


Accumulator (7-1) 


Valve (F-1) 
Valve (F-1) 


19-9026587-3 
19-9026587-4 


Valve (F-1)} 
Valve (F-1) 


19-9026587-5 Valve (F-1) 

19-9026587-6 Valve (F-1) 

19-9026587-4 Valve (F-1) 

19-9028587-8 Valve (F-1) 

196B Cainera Oscilloscope (F-2) 

2680-LOX Temperature Transducer 
(F-3) 

19-9021938(a) Temperature Transdicer 
(F-3) 

28-464-51 Nalgene Graduated Cylinder 
(F-3) 

4C6X-SS Eloow (F-3) 

4R6X-SS Tee (F-3) 

6C6X-SS Elbow (F-3) 

648 Crocodile Clip Test Lead 
(F-3) 

675 Crocodile Clip Test Lead 
(F-3) 

699 Universal Test Lead (F-3) 

9013531 Contalner (F-3) 

9022320 Adapter (F-3) 

9022321 Hose (F-3) 

0024714 Accumulator (F-1) 

9022322 Bladder es) 

9024714-3 Bag (F-3 

9026576 Plate (F-93) 

9026577 Tube (M-3) 

9026578 ‘Cube (M-3) 

9026579 Handle (F-3) 

9026581 Tube (M-3) 

9026582 Tube (M-3) 

9026583 Plate (F-3) 

9259T-1PP Valve (F-1) 


Figure 10-4. List of Equipment in Components Adapter Set (Sheet 2 of 2) 


10-12. THEORY OF OPERATION. 


10-13. COMPONENTS TEST CONSOLE. 


10-14, The components test console has the 
capability of performing proof-, leak-, func- 
tlon-, electrical, and calibration-tests and is 
instrumented to measure voltage, frequency, 
temperature, flow, and differential pressure. 
The console ia arranged in a U-shape outside 
the test cell. The workbench cabinet is placed 
against the test cell wall, and the two control 
cabinets are attached at 105-degree angles to 
‘the ends of the workbench cabinet. 


10-15. The electrical system utilizes 120-vac, 
Single-phase, 60-cycle power to operate the de 
power supplies, oscilloscope, digital voltmeter, 
electronic flowmeter, and solenoid valves and 
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switch-lghts. The 0-40 vde power supply pro- 
vides the variable voltages required during 
component testing. The 28-vde power supply 
provides power to operate the temperature indi- 
cator, test switch-lights, test cell and console 
pressure-on warning lights (controlled by the 
pressure switches), and those components re- 
quiring precision 28 volts. 


10-16. The pneumatic system utilizes 5, 000 
psig gaseous nitrogen or gaseous heiivm as the 
pressurant for component testing, foc the cryo- 
genic supply unit tank, and for the uperation of 
components within the console. ‘ach pregsur- 
ant haa a separate Inlet to the source control 
panel where both are monitored and controlled 
and either system is selected a8 required. 
Outlet pressure from the sourve control panel 
is supplied, through a twa-rr. cron filter, to the 
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system aupply, high-presaure, and low- 
presgéure panela. Pressure is supplied from 
the system supply panel, through two check 
valves to the high- and medium-pressure fuel- 
compatible panets. Pressure from either panel 
is supplied to the hydraulie dome-loaded regu- 
lator, The helium inlet is algo supplied, 
through ancther two-micron filler, to the sys- 
tem supply panel and then to the hquid nitrogen 
tank pressure panel. The panels regulate, 
monitor, and supply pressure at specific values 
to components being tested. Regulated pres- 
sure in each system is read direcily on a pres- 
sure gage and sensed by a pressure switch. 
The pressure switch in each system (wired in 
parallel) operates warning Hghts to indicate 
that the test cell and console are pressurized, 


10-17, The hydraulic system uses hydraulic 
fluid (MIL-#{-5606) pressurized to 5,009 psig 
as the test fluid, Solenoid valves, energized 
and deenergized by swilch-lights on the hydrau-~ 
lic control panel, control the hydraulie supply 
and return and the hydraulic high-pressure 
outlet, A dome-loaded regulator maintains a 
constant delivery pressure and responds tnstan- 
taneously to a change in the outlet pressure, If 
the dome pressure Is lost or a dlaphragm falls, 
the regulatur returns to the closed postition, 
The hydraulle supply temperature is sonsed hy 
a temperature transducer, The regulated pres- 
sure is sensed by a pressure switch that turns 
on the test cell and console pressure-on warning 
lights, 


10-18. The monitor system provides the neces- 
sary data to evaluate the performance of com- 
ponents being tested. Pressure gages and dif- 
ferential pressure pages permit direct reading 
of pressure indications. The flowmeter pro- 
duces an output signal, at a frequeney propor- 
tional to the flowrate, that is received by the 
electronic flowmeter which conditions the signal 
for readout on the digital voltmeter. A serial- 
tzed, calibrated flow curve for each flowmeter 
(stored in console drawer), is used to convert 
the cps reading to gpm. Output signals from 
the temperature transducers are read directly 
on the temperature indicator. 

10-19. COMPONENTS ADAPTER SET. 

10-20, The adapter set provides the standard 
and special equipment that adapts components 
to be tested to the respective pneumatic and 
electrical connections of the test cell or con- 
sole. The special test equipment in the adapter 
set utilizes pneumatic and electrical power 
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from the console to function, This apecial teat 
equipment ia used to perforrn those component 
teste that cannot be performed by the console 
alone. 


10-21, MAINTENANCE, 


10-22. Maintenance of the components test con- 
sole and components adapter set consists of 
checkout, removing, Installing, servicing, and 
ahlpping and storaye, The consvle electrical 
schematie (figure 10-17} is included to aid in 
troubleshooting and is at the end of this section. 
See figure 10-5 tor test equipment and materials 
used during checkout. 


Part Number 
or 
Specification 


Nomenclature Use 


G3143 Components Adapts compo- 
adapler set nents to differ- 
ent test setups, 
Model 630A Multimeter § Measures volt-~ 
(Triplett),or age at test points 
equivalent and performs 
(2 required) continuity--tests, 
RP300A Patch-panel Provides multl- 


(Vector Elec- ple program 
tronie Co, Inc) setups, 


K3, 06, K3.09, Patch-cords Patches different 
K3. 15, K4.09, (Vector Elec- circuits across 


K5. 69 tronic Co, Inc) patch-panel. 
3088-12, Resistor and Adds resistance 
3088-17 diode patch to and block 
cord (Goldak voltages in cir- 
Co, Inc) cults for spe- 
cific tests. 
NOTE 


Patch-cords K3.06 (black), K3,09 
(yellow), and K3.15 (blue) are del- 
plug jumpers and 6,9, and 15 inches 
long, respectively. Patch-cords 
K4. 09 and K6, 09 (9 inches long) are 
3- and 4-plug jumpers, respectively. 


The patch-panels and patch-cords 
are stored in the console storage 
drawer. 
TR A EY l= PsN eet OR 8 Pane 
Figure 10-5, Test Equipment and 
Materials (Sheet 1 of 2) 
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Part Number 
or 


Specification Nomenclature Use 


Connects compo- 
hent test console 
to facility elec- 
trical power. 


BB52749 or Power Cable 


1231010 


MIL-~L-25567 Leak-test Leak-tests pneu- 


compound matic system, 
MIL-P-27401 Gaseous Prussurizes for 
nitrogen leak. and func- 
tion-cestof pneu- 
matic system, 
MIL.-H-5606 Hydraulic Leak- and fune- 


fluid tion-tests hy- 
drauliec system, 


ANSTAC-2M — Anitslatic Antistatic alloy 
solution treats meter 
(Chemical tube and float. 
Development 
Corp) 


Figure 10-5. Test Equipment and Materials 
{Sheet 2 of 2) 


10-23, CHECKOUT OF COMPONENTS TEST 
CONSOLE, 


NOTE 


The following checkout procedures 
pertain to a self-check of the compo- 
nents test console and do not include 
the procedures to be accomplished 
when the test console {6 connected to 
other items of GSE: 


10-24. Checkout of the coimponenta test con- 
sole is performed at ambient temperature of 
65° to 75° F, atmospheric pressure of 28..32 
inches of mercury, and relative humidity of 50 
percent or less. All external hoses used must 
have teflon as the inner liner and be maintained 
in the clean condition specified for the type of 
service intended, When fittings, components, 
or lines are disconnected, suitable precautions 
must be taken to prevent entry of foreign mate- 
rial into the system. The tests must be 
performed in the order given and the reeults 
obtained as specified. All personnel in the 
immediate test area must wear safety equip- 
ment and take precautionary measures to 
protect themselves from Injury. 
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10-25. ELECTRICAL GROUND-, POWER-, 
AND VOLTAGE-TEST. See figure 10-2 for 
elvctricu! power and facility power receptacle 
requirements, See figure 10-6 for typical 
patch-panel and patch-cords. Refer to Opera- 
tion and Service Manual, Model 122AR, (Hewlett 
Packard Co) and Operation and Service Manual, 
Model DY¥2401B, (Hewlett Packard Co) for 
operation and calibration instructions for the 
ose tloascope and d'gital voltmeter. 


a. Make gure all electrical connectors are 
installed, and resistor plugs 3088-9 are in- 
Stalled on receptacles RTDS and RTDS of 
PRESSURE TEMPERATURE MONITOR panel 
and on test cell panel receptacle J703. 


b. On POWER DISTRIBUTION panel, pull 
out circuit breakers CB! and CL2, 


c, On DC POWER SUPPLY panel, turn 
CURRENT LIMIT switch to 10A, VOLTAGE 
ADJUST switch fully co :nterclockwise, 
VOLTAGE VERNIER switch to midpoint (verti. 
cal), and AC INPUT switch to OFF, 


d. On ELECTRICAL CONTROL panel, turn 
MILLIAMPERES RANGE SELECT awitch to 
OFF, VOLTS RaAwWGE SELECT switch to OFF, 
and VOLTAGE ADJUST switch to DECREASE, 


e, On OSCILLOSCOPE panel, turn .NTEN- 
SITY & POWER switch to OFF, 


f. On PRESSURE/TEMPERATURE MONI- 
TOR panel, turn TEMPERATURE CHANNEL 
SELECT switch to OFF, 


g. On DIGITAL VOLTMETER panel, turn 
power ON switch to off (down position), RANGE 
selector switch to JO0V, FUNCTION selector 
switch to FREQ, SAMPLE PERIOD selector 
switch to .1 SEC, SAMPLING RATE control to 
ETOP, and ATTEN control fully clockwise. At 
rear of panel, move count switch to DISPLAY 
DURING COUNT, 100KC STD switch to INT, 
and AC LINE VOLTAGE switch to 115 position. 
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PATCH PANEL =~ 


PATCH CORD ~ 
(TYPICAL) 


9024460-E-2 


Figure 10-6. Patch-Panel and Patch-Cords (Typical) 


h. Using multimeter, check for one ohm or (3) From any front panel pneumatic fitting 
lesa between the following points: tu teat cell panel. 
(i) From electrical/PNEU SOURCE panel (4) From E6 ground stud to HYDRAULIC 
E6 ground stud (located under right-hand han- CONTROL panel handle. 


dle) to a mounting screw and then a pneumatic 
fitting on same panel, 


(2) From ELECTRICAL CONTROL panel 
handie to POWER DISTRIBUTION panel handle. 


(5) From E6 ground stud to test cell panel 
GROUND JACK J706, 


(8) From E6 ground stud to ELECTRICAL 
UTILITY panel GROUND JACK J32. 
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i. Remove ELECTRICAL CONTROL panel 
mounting screws and pull out panel until patch- 
board 1s accessible. 


j. UWeing patch-ecrds, patch a patch- pancl 
according lo TEST SETUP NQ. 1 of figure 
10-7. Install patch-panet into receptacle frame 
and lock in place with locking mechanism. 


«. Push RLECTRICAL CONTROL pane) back 
into console but do not install mounting screwa, 


}, Connect power cable 5HB52749 or 1231010 
{stored on floor of monitor bay of left-hand 
cabinet) between electrical/pneumatic intet 
panel receptacie J8 and facility receptacle, 


WARNING 


Facility power must be turned off and 
shell of facility receptacle must te 
grounded (earth giound) before con- 
necting or disconnecting cable, or 
injury to personnel or damage to 
equipment can result, 


m. Turn facility power on; on POWER DIS- 
TRIBUTION panel push in circuit breaker CR2, 
10AMP,. No visible results. 


i. On POWER DISTRIBUTION panel, pugh in 
circuit breaker CB1, 30AMP; on ELECTRICAL 
CONTROL panel, press POWER switch-light if 
hecessary. POWER lighl comes ON. 


0. On DC POWER SUPPLY panel, move AC 
INPUT switch to ON; AC INPUT light comes on, 
On OSCILLOSCOPE panel, (urn INTENSITY & 
POWER control to midposition; red light comes 
on. On DIGITAL VOLTMETER panel, move 
power switch to ON; KC-000000-000001 appears 
in display window (press RESET switch if 
necessary), 


p. On ELECTRICAL CONTROL panel, turn 
VOLTAGE ADJUST switch to INCREASE until 
voltmeter on DC POWER SUPPLY panel indi- 
cales 32-33 volts; on DC POWER SUPPLY 
panel, turn VOLTAGE ADJUST switch until volt. 
meter indicates 40-41 volts. 


q. On DC POWER SUPPLY panel, turn 


VOLTAGE ADJUST switch fully counterclock- 
wise; on ELECTRICAL CONTROL panel, turn 
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VOLTAGE ADJUST switch to DECREASE until 
voltmeter on DC POWER SUPPLY panel indi- 
cates 20 ‘0.5 volts. 


NOTE 


On ELEC CRICAL CONTRO, panel, the 
TEST SELECT 1 through 8 switch- 
lights should be in off position. 


r. On HYDRAULIC CONTROL panel, position 
switch-lpihtgs as follows: 


(1) HYDRAULIC SYSTEM BYPASS to 
OVEN. 


(2) HYDRAULIC SYSTEM SUPPLY to 
CLOSE, 


(3) LOW FLOW BYPASS to CLOSE, 

(4) TEST CELL SUPPLY "A" to VENT. 
(8) TEST CELL SUPPLY "B" to VENT, 
(6) FLOW MONITOR SHUTOFF to CLOSE. 


§. On ELECTRICAL CONTROL panel, press 
and hold LAMP TEST switch; on ELECTRICAL 
CONTROL panel, make sure all 3 sectlons of 
TEST SELECT 1 through 8 awiteh-lights, both 
sections of switch lights listed in step r above, 
and both SYSTEM .«RESSURIZED lights are on. 
Release LAMP TEST switch. All lighls except 
those listed {In step r go off. 


t. On ELECTRICAL CONTROL panel, turn 
VOLTS RANGE SELECT switch to the following 
positions: ; 


(1) D (0-30), VOLTS meter indicates 
28 +0.5 volts. 


NOTE 


An external voltage adjust screw on 
the power supply (PS1) may be used 
if adjustment is necessary to obtain 
results in substep 1. 


(2) C (0-75), VOLTS meter indicates 27-29 
volts. 
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Figure 10-7, Patch-Panel Test Setup (Sheet 1 of 3) 
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Patch From Patch- From To 
Cordla) J6- Corala) J6- J6- 
TEST SETUP NO, 14) K3. 10F 12C 
3088-12 11C 160) 
a ee . KS. 09 14C 15A 
K4.09 1c 1M te 
i6B 6L, 
de is ae <a 140 16E, 
iG. iE 3B 3088-1750) 16A(+) 16R 
K3. 1G 16F Kg. 16P 20D 
= a TEST SETUP NO. 2 
= ees aL Ka ic 10g 
KK, 2D 3c se ie che 
ee rs re K3. 1G IF 
K3, 2H 3G Kg MJ + 
KS, 2 6B i Lhe a 
+ re oe 3, aC 10H 
ete oe he K4. 09 2G L1H 
12H 
4 Hn - K3. ad 12F 
K3. 4D 16G K3. aL, 161, 
K3. 4H 16K. 9, TSO? ae es 
13, 4d a. or 
es nv 7 K3, 3F 18G 
KB. 5C 13d i al 4G 
K3. 5G 16m (| KS. ap 16B 
K3., 51 6G : ot ash 
a ay ah K3, 4H 1GE 
ey an ae K3, 4K 16G 
oe ah ay K4.09 5C 16F 
18L 
ned ee Re KS, SF 18P 
is eh an K4. 09 6C 7C 
BKK 
. D N 
an oF aN K3, 6F 17C 
D3. 8G 191 
K3. 8K 1oM 
a4 vy oan K3, 6H 17K 
os K3, 6K 17N 
103. 9C 14A . : 
KR, 9D 10B E 20N 
K3, UF 17B 
K3, 10A 16 
K3, BC 1GH 
K3, 100 20A 
38 10k 19N 3088-17'C) 8G(+) 9H 
jon K3. BJ 20K 


ta) Use any cord length required on all patch-cords numbered K3. 
(b) If a patch-panel is to remain patcned for testing, indicate test setup No. lor No. 2 on panel. 
(c) Diode patch.cord must be connected with red lead on same side as (+). 


Ce eamnal 


Figure 10-7. Patch-Panel Test Setup (Sheet 2 of 3) 
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Patch- From To 
Cord(a) Jb. J6- 
Ks. 09 9A 10A 
lJ 
20A 
K3. 9c 9G 
K3. J 14G 
KS, 9K 1TA 
K?, 10C 11E 
K4, 09 10D 11L 
16R 
3088-17{C) 10k 1DA(+) 
K3. 10K 11M 
K4,09 10P 17M 
17R 
Ka. 11K 12¢ 
K3. IZA 12G 
K3, 13R 20P 
K3, 14E 16A 
K3, 186C 19A 
KS. 16J 18N 
K3, 16M 18M 
K3. 1¢gF 20C 
K4, 09 17L 17P 
19K 


(a) Use any cord length required on all patch- 
cords numbered K3, 

{c) Diode patch-cord must be connected with 
red lead on same side as (+). 


Figure 10-7. Patch-Pane!l Test Setup 
(Shect 3 of 3) 


(3) B (0-150), VOLTS meter indicates 
27-29 volts. 


(4) A (0-150 AC), VOLTS meter indicates 
26-49 volts. 


v. On BLECTRICAL CONTROL panel, turn 
MILLIAMPERES RANGE SELECT switch to the 
following positions: 


(1) A (0-500) X2, MILLIAMPERES meter 
indicates 5-15 milliamperes, 


(2) B (0-500), MILLIAMPERES meter indi. 
cates 15-30 milliamperes, 


(3) C (0-250), MILLIAMPERES meter indi- 
cates 15-25 milllamperes. 


(4) D (0-50), MILLIAMPERES meter indi. 
cates 15-25 milllamperes. 


eed 
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v. Turn bolh RANGE SELECT switches to 
OFF, MILLIAMPERES meter and VOLTS 
meter indicate between zero and first-scale 
increment, 


w. On BLECTRICAL CONTROL panel, press 
and hold TEST OPERATE switch and press each 
TEST SELECT switch-light in sequence shown 
ln figure 10-8. 


NOTE 


Each switch-light must be pressed a 
second time to turn the light off he- 
fore proceeding to the next switch- 
iight. ‘The chyital voltmeter must 
indicate KC-000000-000001 for all 
switch-l‘ghts for both light positions. 


Switch- Light 


Number Lights On 


JA, and 5A 
4A, and 6A 
1A, and 7A 
2A, and BA 
3B, and 6B 
1G, and 45 
5B, and 8B 
28, and 7B 


eamaenemmanneneminmmmenseniinaemmandamannd 


~~ = « 


- 


eonaab on = 
© 1 3 Ci & Go DO me 


Figure 10-8. Test Select Switch. Lights 


x. On DIGITAL VOLTMETER panel, turn 
FUNCTION selector awitch ta VOLTS and mo- 
mentarily press RESET switch. Digital volt- 
meter indicates VOLTS 0027. 35-0028. 65, 


y» On KLECTRICAL CONTROL panel, press 
awitch-light 8, lights 8, 2B, and 7B on. Dizital 
voltmeter indicates VOLTS 0027, 35-0028, 65. 


z Release TEST OPERATE switeh, pull 
out ELECTRICAL CONTROL panel, and remove 
and store patch-panel in storage drawer. 


aa. Using patch-cord 3,06, jumper between 
J6-10F and J6-11M ona patch-panel. Inetall 
patch-panel into receptacle frame and lock tn 
place with locking mechanism. 


ab, Using patch-cord K3.15, jumper be- 
tween poims on patch-panel and make sure 28 
t2 vde exists at test points, ag indicated in 
figure 10.9, 
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Patch- Panel Points Vollage-Test Points 


Patch. Panel Points Voltage-Test Points 
From J6-204 To 428 yde -28 vde From J6-20A To 4268 vde ~28 vee 
J6.1P J25-A J37T-A J6-10L J48 JST-A 
J6~1P J701-A J762-A J3-10M J4$ J3T-A 
J6.1P J704-A J702- A. J6-10N J30 JST-A 
J6-1R J25-B J37-A J6-11N J37-B J3T-A 
J6-1R J701--B J702-A J6-11N J3702-B J702-A 
J6-1R J704-B JT02-A J6-12M J37-V J37-A 
J6.2P J25-D JOT-A J6-12M J702-V J'102-A 
J6-2P J701-D J702-A J6- 12M J705-A J702-A 
Jt-2P 704-1) 702-A J6-12N J37-W J37-A 
J6-2R J25.E JI37-A J3-12N J702-W J702-4 
J6-2R J701.2 JST02-A JG-12N J705-B J702-A 
JG-2R J104. & JI02-A J6-12P J37-X J37-A 
J6-3P J25-G JIT-A J6.12P J702..X JIG2-A 
J6-3P J701-G J702-A J6-12 J705-C J702-A 
J§-3P J704.G J702.-A4 J6-12R J37-U J37T-A 
J6-3R J25.H J37-A JG.12R J702-U J702-A 
J6-3R J701-H J702-A JG-12R J708-D I702-A 
J6-3R J704-H J702-A J6-13B J37-K JOT-A 
J6-4P J25-K J37-A J6-138 J702-E J702-A 
J6-47P J701-K J702-A J6-13C J37-F J37-A 
J6-4P JIN4-K JT02-A J6-13C 3702-F J702-A 
JG-4R J25-L, J31-& J6-139D J37-G J37-A 
JG-4R J701-L J702-A J6-13D J102-G J702-A 
JG-4R 3704-1, J702-A J6-13E J37-H I37-A 
J6-52 J25-N IB2-A J6-13E JT02-H J702-A 
J6-bP J701-N J702-A J6-13F J3s-J J3IT-A 
J6-5P J704-N J702-A J6-13F J702-Jd IT02-A 
J6-5R J25-p J87-A 36 -13G J3T-K J37-A 
J6-5kK J70i-P JST02-A J6..15G J702-K JT02-A 
J6.5R J704-P J702-A J6~13H J37-L JBT-A 
J6-G6P J25-S IST-A J6-13H J702-L J702-A 
J6-6P J761-S J702-A J6- 13.3 J37-M J37-4 
J6-6P J704-S J709-4 J6-13J J702-M J702-A 
J6.6R J235 7 JO7-A I6-13K J3T-N Ja7-A 
J6-6R J701.T H702-A J6-13K J702-N J7T02-A 
J6-8R 1704..T J702-A J6-13L J3?-P J3T-A 
J6-IN : To-k J37-A J6.13L J702-P JINZ~ A 
J6-7N IT K J702-A. J6-13M J3T-R J37-A 
J6-7P J25-m dt A J6-13M J702-R J702-A 
J6-%4P J701-m JI02-A J6-13N J37-8 J37-A 
J6-7R J25-n J3T-A J6- 13N 3702-8 J702~-A 
J6.7R J70i-n J702-A 36-23P J37-T A37-A 
J§-8N J25-q J27.A J6-13P J702-T J702~4 
J6-8N <701-q J702-A J6~-14H J51 J37-A 
JG.8P J25-T J87-A J6-14J J52 JOT-A 
J6-8P STOL-r J102-A J6.14K J25-V I3B7.A 
J6-8R J25-s I3T-A J6- 14K JTOL-V JITOS-A 
J6-8R JI0)-8 JT02-A J6-14L J25-W J3t-A 
J6-9], J43 JI7-A J6-141L J701~W J702-A 
J6-.9M 344 J37-A J6-14M J25-X% J37-A 
J6-9N J45 J37~A J6-14M J70i1-X JTOI-A 
J§-9P J46 d37-A 36-746 J25-¥ J37-A 
J6-9R 147 U3T-A 
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Figure 10-9. Dt!-Voltage Check Points (Sheet 1 of 2) 
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Patch- Panel Points Voltage-Test Points 


From J6-20A To +28 yade -26 vde 
J6-J4N J701.Y JT02-A 
J6-14P J25-Z J37-4 
J6-14P J701-24 3702-4 
J6.14R J25-a J3T-A 
J6-14R J70l-a J702-A 
J6.15B J25-i J37-A 
J6-15B J701-i J702-A 
J6-15C J25-h J37-A 
J6-15C J701-h J702-A 
JG-15D J28-£ J37-A 
J6-15D J701-£ J702-A 
J6-15E J25-e U37-A 
J6-155 J701-¢€ J702-A 
J6-15F J25-u J37-A 
J6~15F JTIO1-u J702-A 
J6-15G J25-y J37-A 
J6+15G J701-V J702-A 
J6-15H J25-w JST A 
J6-15H J701-w Ji02-A 
dG~1iJ J25-x% JST-A 
36-157 J701-x J702-A 
J6-15K J25-y J3T-A 
J6-15K J701-y J702-A 
J6-15L 325-2 J37-A 
J6-15L, J701-2z JT02-A 
J6-15M J25-AA J37-A 
J6- 15M J701..AA J702-A 
J6-15N J25.BB J37-A 
16.15N J701-BB J702-A 


ae I EA NSA NE ITI CC Ey St 


Figure 10-9, De-Voltage Check Points 
(Sheet 2 of 2) 


ac. Remove and store patch-panel in storage 
drawer. Push ELECTRICAL CONTROL panel 
back intc console. 


ad. On ELECTRICAL UTILITY panel, use 
multimeter to determine the following voltages 
at receptacles J17 and J36 (located behind 
CONVENIENCE OUTLETS AND TEST JACKS 
door): 


(1) From neutral {long rectangle) to phase 
(short rectangle): 120 210 percent vac. 


(2) From phase (short rectangle) to ground 
(half-circle): 120310 perrent vac, 


(3) From neutral (long rectangle) to ground 
(half-circle): one vac (maximum), 
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ae. On POWER DISTRIBUTION panel, pull 
out circuit breaker CB2 and repeat step ad: 
voltmeter indicates zero. Push in circult 
breaker CB2, 


af. On ELECTRICAL CONTROL panel, press 
POWER CONTROL switch-light and leave re- 
maining switches and controls at respective po- 
sitions. Proceed with timer start/stop-test 
outlined in paragraph 10-26. 


10-26. TIMER START/STOP-TEST, The 
clectrical power-, ground-, and voltage-test 
outlined in paragraph 10-25 must be accom- 
plished prior to this test, 


a. Using patch-cords, paich a patch-panel 
according to TEST SETUP NO. 2 of figure 
10-%. Install patch-panel into receptacle frame 
and lock in place with locking mechanism. On 
ELECTRICAL CONTROL panel, press POWER 
CONTROL switch-light. POWER light ON and 
voltmeter indicates 28 +0.5 volts. 


b. On DIGITAL VOLTMETER panel, turn 
FUNCTION selector switch to EXT SEL, 
SAMPLE PERICD selector swi.ch to EXT SEL, 
and ATTEN control to CHECK, Press RESET 
switch; digital voltmeter indicates KC-0000N0- 
090001. 


c. On ELECTRICAL CONTROL panel, press 
TEST SELECT 6, 7, and 8 switch-lights, 
Lights 6, 7, and 8 come op. 


d. On OSCILLOSCOPE panel, position 
switches and controle as follows: 


(1) "A and "B' VERT. SENSITIVITY to 
10 VOLTS/CM (CAL) DC. 


(2) SWEEP TIME to 200 MULLISEC/CM 
(CAL). 


(3) TRIGGER LEVEL and SYNC to INT + 
(AUTO). 


(4) CHANNEL "A" POLARITY to POS. UP. 
(5) VERTICAL PRESENTATION to CHOP, 


(6) VERTICAL "A" POSITION to 3 grid 
lines up. 
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(7) VERTICAL "B" POSITION to 6 grid 
lines up. 


(8) HORIZONTAL POSITION to first grid 
line at left. 


NOTE 


During the remainder of the test, all 
switches used are located on the 
ELECTRICAL CONTROL panel unless 
otherwise specified. 


Press and hold TEST OPERATE switch 
Pr press TEST SELECT 5 switch-light. Light 
5 comes on, digital voltmeter indicates MILLI- 
SEC 000000-000001, and oscillgscope indicates 
25-30 volts positive on channels "A" and "B", 
Press TEST SELECT 5 switch-light; light 5 
goes off. 


f, Press TEST SELECT 6 switch-Llight; light 
6 goes off and digital voltmeter starts timing. 


g. Press TEST SELECT 7 switch-light when 
digital voltineter indicates between MILLISEC 
040000 and 050000. Light 7 goes off; digital 
voltmeter does not stop timing. 


h. Press TEST SELECT 6 switch-Ilght when 
digital voltmeter indicates between MU.LISEC 
080000 and 100000. L'gnt 6 comes cn; digital 
voltmeter stops timing. 


i. Release TEST OPERATE switch and press 
TEST SELECT 6 and & switch-lights. Lights 6 
and 8 po off and oscillcscope channels A and B 
indicate zero, 


j. Press TEST SELECT 5 switch-light. 
Light 5 comes on and digital voltmeter indicates 
KC -000000-000001, Press TEST SELECT 5 
switch-light: light 5 goes off, 


k. Press TEST SELECT 4 switch-Hghi. 
Light 4 comes on, 


1. Press TEST SELECT 3 and then § switeh- 
lights. WLights 3 and 5 come on and digiial volt- 
meter indicates KC-00010.0. 


m. Press TEST SELECT 3 and § switch. 
lights; lights 3 and 5 go off. 
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n. Kepeat step j and press TEST SELECT 
2 then 5 switch-lights, Lights 2 and 5 come on 
and digital voltmeter indicates KC-0010, 00. 


o. Press TEST SELECT 2 and 5 switch- 
lights; Ughts 2 and 5 go off, 


p. Repeat step j and press TEST SELECT 1 
then 5 switch-lights. Lights 1 and 5 come on 
and digital voltrneter indicates KC-010. 000. 


q. Press TEST SELECT 1, 4, and 5 switch- 
lights; lights 1, 4, and § go off. 


r. Repeat step j. 


s. On OSCILLOSCOPE panel, turn INTEN- 
SITY & POWER switch to OFF. Scope display 
and red lisht go off. 


t. On ELECTRICAL CONTROL panel, press 
and held TEST OPERATE switch. Voltmeter 
indicates zero. 


u. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 and 2 switch-lights. Volt- 
meter indicatas 28 +0.5 voits and lights 1 and 
2 come on. 


vy. Release THST OPERATE switch and 
press TEST SELECT 1 and 2 switch-lights 
Lights 1 and 2 go cff. 


10-27. TEMPERATURE-INDICATOR-TEST, 
This test requires removal of the temperature 
transducers (accessible through rear doors of 
cabinets); therefore, the test should be per- 
formed before leak-testing, or leak-tests of 
affected systems must be performed again. 


a. Disconnect plus P15 from transducer, re- 
move transducer fram bogs, plug boss, and re- 
connect plug P15. (Transducer is located be- 
hind FLOW/AP MONITOR punel, ) 


CAUTION 


Make sure resistor plugs 3048-9 are 
installed on receptacles RTDS and 
RTD of PRESSURE/TEMPERATURE 
MONITOR panel and on test cell panel 
receptacle J703 before performing 
step b, or damage to equipment can 
result. 


a a 
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b. Turn TEMPERATURE CHANNEL SELECT 
switch to position 2 and allow meter to stabilize 
to ambient temperature, 


c. Observe temperature meter; increase 
temperature to transducer by gripping it between 
fingers. Temperature meter indicates an in- 
crease in temperature. 


d. Turn CHANNEL SELECT switch to OFF, 


e. Using a new packing MS28778-8, reinstall 
transducer. Torque transducer to 150-200 inch. 
pounds and reconnect plug P15. 


f{. Disconnect plug P18 from transducer, re- 
niove transducer from boss and plug bess, and 
reconnect plug P18. (Transducer is located be- 
hind pneumatic and hydraulic UTIATY OUT- 
LETS panel. ) 


g. Turn TEMPERATURE CHANNEL SELECT 
switch to position 3 and allow meter to stabilize 
to ambient temperature. 


h. Repeat steps c through e, but reconnect 
plug Pié. 


i. Disconnect plug P63 from transducer, re. 
move transducer from boss and plug boss, and 
reconnect plug P63. (Transducer is located be- 
hind and below HYDRAULIC CONTROI panel.) 


j. Turn TEMPERATURE CHANNEL SELECT 
switch to position 4 and allow meter to stabilize 
to ambient temperature, 


k. Repeat steps c through e, but reconnect 
plug P63. 


1. Turn TEMPERATURE CHANNEL SELECT 
switch, in turn, to position 1, 5, and 6 and then 
to OFF. Meter must not peg upscale at any of 
the 3 positions. 


10-28, PNEUMATIC SOURCE CONTROL, 
SYSTEM SUPPLY, HIGH-PRESSURE, AND 
PRESSURE/TEMPERATURE MONITOR SYS- 
TEMS LEAK-TEST. See figure 10-2 for pneu- 
matic requirements and figure 10-10 for pneu- 
matic schematic. 


a, Turn atl SHUTCEKF and VENT valves to 
CLOSE and all PRESSURE REGULATORS to full 
DECREASE. 
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b. Open gage tsolation valves (accessible 
through rear doors) on the following panels: 


(1) HIGH PRESSURE. 

(2) LOW PRESSURP” 

(3) HIGH PRESS, FUEL COMPATIBLE. 
(4) MED PRESS. FUEL COMPATIBLE. 


(5) LN, TANK PRESSURE. 


2 
NOTE 


The isolation valves are closed only 
when a calibration check of the pres- 
sure gage is performed. 


c. Make sure test cell and console inlet and 
outlet connections and all gage test connections 
are pressure-capped and torqued. 


d, Make sure vent ports to atmosphere of all 
vent valves and relief valves are unrestricted. 


e. Connect an external vent line to EXTER. 
NAL VENT on HYDRAULIC supply panel and 
make sure vent is unrestricted. 


f. Connect a regulated facility gaseous nitro- 
gen Supply to 5,000 PSIG FACILITY NITROGEN 
and 5,000 PSIG FACILITY HELIUM on electrical 
PNEU SOURCE panel, 


g. Connect a test hose (oxidizer-compatible) 
between test cell panel PNEU HIGH PRESS. 
OUTLET and PNEU Hi PRESS. MON INLET. 


h. Increase facility gaseous nitrogen supply 
pressure until PNEU SOURCE CONTROL pac-el 
SOURCE PRESS gages indicate 5,000 150 psi. 


WARNING 


Do not tighten or loosen any cunnec- 
tions while system is pressurized, 
or serious injury to personne: and 
damage to equipment can result. 


i. On PNEU SOURCE CONTROL panel, 
slawly turn NITROGEN and HELIUM SOURCE 
SHUTOFF valves to OPEN. SYST:M SUPPLY 
panel SYS SUPPLY PRESS gage indicates source 
preesure, 


Changed 11 April 1967 10-17 


Section X R-3896-5 


9025950 
MED PRESS, 
FUEL CM PATI BC E 


H¥0 
OUTCET uTiity 
“eo OUTLETTC" 


HIGH PRESS 
FUEL COMPATIELE 


lee ow guvtorp OY 
| 
| 
| abd OO 


| 
| 
| 
| EG EMD 


VALVE, SOLERO OPERATIVE 2 WAY ><} VALVE, HAND 


as} VALVE, HEC AUTOMATIC 
VALVE, SOLENOID. OPERATING 3 WRT 


9022470 -10 ~~  Léw DP Bessuat 


| 
| 
ee es 4eak SHANTEH, PRESSURE: ALIUATED 
AL. ee eae Pu MiG Dens RELIEF SHOWING CRAY 
cs ING PRESSURE (IVLIVE & ANGIE (Ch TRANSDUCER, Flow 
YAWES SHOuN) 
| 
| 
| 
| 


hy VALVE, PRESSURE REGULATOR <i TRANSDUCER, TEMP 


PRESS OUTLET 


TEST CELL 

ISA AP 9-100 GOAr 404P oO HG 

CHYOCA MET rT? PvE) PNEY = PSIG Patu on) PHEL eS10 

TARA CRYOUENK Ofhys- uP PMEU FON | PRE uP. DOWN: PREY 

PRESS SUPPLY STREAM STREAM MOM von FLOW STKEAM STREAM = (FUEL 

OUTLET ume INLET WHLET the | LET «(OUTLET MALT INLET COMPATIOLF) 

say Tore iy 
ws > | 
| 
| | 
Lt as WSIS 4d | 
9025930 Uz TANK PRESSURE | 
| 
| ‘stig L 


~ rae <4 
esheG EL iy Be NCH 


26090 peu sounce 


A Pe A rv SS ERAS nr PO 


Figure 10-10. Components Test Console Pneumatic/Hydraulic Schematic 
10-18 Changed 11 April 1967 


TLaTs 


90264306 
uty avo | PNEU/HYO UTILITY PAL 
| 


HYD uyD 
NILET UTtity 
“8 OUTLETC" 


9, 124060 ores HYD FLD ne 
pie UTI Low ‘. 
uUTLity oTiuity WOU INLET 2 ane RETURN 
I NO 4 HYDRIC Lb 
utwat re" NYO FLOW 
RETURN = 
LET ' 
| = ee ey 
HYD Ht PRESS lenessure 
MON TAT KL ET 


Memon *s 


| 
| | Sul OF PF i | 


sen Bf 0h Ipntswme : 
| Lonesaeg WO eH “PRESS. WONITOR: 
| 


LEGEND 
t <t VALE, HAND. rail, SMURSER =) FILTER 2 MENG RATING ey ibehan a 
FBP vawvevacex avtonane cactnespne, ey nen at? 
fog swattn, Pmesgune-acruatte 4 over 
Me ; GPOE, PRESSURE re} ra 
e (Ch TRANSDUCER, FLOW ®. Gack, oheseute, eh bod ge te er << 
~<ik TRARSOUCER, TEMS ey KCPERENCE HYO MED PRESS fontsaune 


MOWS INLET | MTOR BS” 


GP HYD Wow 
VOWS TREAM 4 rr ae cee eee 
INLET 


| xerenentian 


| | J PRGSURE 
eosP SOAP =O 1)00 eneu puey AP WYD MON Le fits; asprin fe ap 
PREY Pye pwey PSG PREU HI Low Low STREAM INLET a {]yauteer | SeuToee } 
FLOW PRE uP- bowH- pwtu Paess PRERS PRESS | } 
won «FLOW STREAM STREAM {FUEL MOM" MOS pest 
wLET O’TLET WLET COMPATIBLE} imuet INLET 0-5000 PSIG HYD aT | ; 
MON MHLET “ PRESSURE 


a eee eee me ee ee ee ee eee L MTORR 


96259790 HVS DIFF PRESS, MonITOR 


eS 


5024000 ~ Lod PRESS MON 
ey ke FUEL COMPA TIVE 


Joie keene 
IBReERD ” mE AO 


1OLE 


035901-8-1B 


R- 3896-5 


j. On HIGH PRESSURE panel, turn SHUT- 
OFF vaive to OPEN and PRESSURE REGULA- 
TOR to INCREASE uatll REG SUPPLY PRESS 
gage and PRESSURE/TEMPERATURE MONI- 
TOR panel PRESSURE gage indicate 5, 000 (40, 
-100) psi. SYSTEM PRESSURIZED lights come 
on, 


k, On SYSTEM SUPPLY panel, slowly turn 
LNo PRESS PANEL shutoff valve to OPEN. 


1. Apply leak-test compound to all connec- 
tions on and betwecn PNEU SOURCE CONTROL, 
SYSTEM SUPPLY, HIGH PRESSURE, PRES. 
SURE/TEMPERATURE MONITOR, and test 
cell panels, and up to LOW PRESSURE and LNg 
TANK PRESSURE panels PRESSURE REGULA- 
TOR. No leakage is allowable, 


m., On HIGH PRESSURE panel, turn PRES- 
SURE REGULATOR to full DECREASE, HIGH 
PRESSURE and PRESSURE/TEMPERATURE 
MONITOR panel yages decrease to zero and 
SYSTEM PRESSURIZED lights ge off. 


n. On HIGH PRESSURE panel, turn SHUT- 
OFF valve to CLOSE, disconnect test hose in. 
stalled in step g, and preseure-plug or -cap 
open ports. 


10-29. LOW-PRESSURE, LNg TANK PRES- 
SURE, AND FLOW/A P MONITO:? SYSTEMS 
LEAK-THST. 


a. Connect test hose (oxidizer-campatibie) 
between test cell panel 0-1000 PSIG PNEU MON 
INLET and cryogenic tank press outtet. 


b, Connect test hose (oxidizer-compatible) to 
test cell panel PNEU HIGH PRESS. OUTLET 
and 18 AP.PNEU UPSTRM INLET and 15 AP 
PNEU DNS'TRM INLET. 


ec. On LOW PRESSURE panel, turn SHUTOFF 
valve to OPEN and PRESSURE REGULATOR to 
INCREASE until REG SUPPLY PRESS gage indi- ° 
cates 150 t2 psi. SYSTEM PRESSURIZED 
-ights come on, 


d. Apoly leak-test compound to all connec- 
(iong on and between LOW PRESSURE and test 
cell panels, No leakage is allowable. 


e, On LOW PRESSURE panel, turn PRES- 
SURE REGULATOR to full DECREASE, REG 
SUPPLY PRESS gage decreasey to zero and 
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SYSTEM PRESSURIZED lights go off, Tura 


SHUTOFF valve to CLOSE. 


{, On LN» TANK PRESSURE panel, turn 
SHUTOFF valve to OPEN and PRESSURE REGU- 
LATOR to INCREASE until REG SUPPLY 
PRESS gage indicates 1,200 112 psi. SYSTEM 
PRESSURIZED lights come on, 


g. Apply leak-test compound to all connec- 
tions on and between ILN9 TANK PRESSURE and 
test cell panels. No leakage is allowable, 


h. On LNy, TANK PRESSURE penel, turn 
PRESSURE REGULATOR to DECREASE until 
REG SUPPLY PRESS vage decreases to 900 
+256 psi. 


i, On FLOW/A P MONITOR panel, turn 
FLOW MONITOR TEST CELL OUTLET. FLOW 
MONITOR TEST CELL INLET, and PRESSURE 
DIFFERENTIAL SHUTOFF valves to OPEN, 
slowly turn TEST CELL INLET SHUTOFF valve 
to OPEN. ‘TEST CELL, MONITOR PRESSURE 
gage indicates 900 +25 psi, 


j. On HIGH PRESSURE panel, turn SHUT- 
OFF valve to OPEN and then turn PRESSURE 
REGULATOR to INCREASE until REG SUPPLY 
PRESS gage indicates 5, 000 (40, -100) psi. 


k. Apply leak-test compound to all connec- 
tions on and between FLOW/A P MONITOR and 
test cell panels. No leakage is allowable, 


1, On LNg TANK PRESSURE panel, turn 
PRESSURE REGULATOR to full DECRIDASE. 
The REG SUPPLY PRESS and TEST CELI 
MONITOR PRESSURE guages decrease to zero. 
Turn SHUTOFF valves to close, 


m. On HIGH PRESSURE panet, (urn PRES- 
SURE REGULATOR to full DECREASE. REG 
SUPPLY PRESS gage decrease to zero and 
SYSTEM PRESSURIZED lights go off. Turn 
SHUTOFF valve to CLOSE, ; 


n. Disconnect hoses installed in steps a and 
b and pressure-piug or -cap open ports. 


10-30. HIGH-PRESSURE FUEL-COMPATIBLE 
AND MEDIUM- PRESSURE FUFL-COMPAT- 
IBLE SYSTEMS LEAK-TEST. 


a. On SYSTEM SUPPLY panel, turn TO 


FUEL COMPATIBLE SYST shutoff valve to 
OPEN. 
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b. On HIGH PRESS FUEL COMPATIBLE 
panel, turn SHUTOFF vaive to OPEN and 
PRESSURE REGULATOR to INCREASE until 
REG SUPPLY PRESS gage indicates 5,000 (+u, 
+100) pst, SYSTEM PRESSURIZED lights come 
on, 


c. On MED PRESS FUEL COMPATIBLE 
panel, turn SHUTOLF valve to OPEN and PRES- 
SURE REGULATOR to INCREASE until REG 
SUPPLY PRESS gage indicates 990 +25 psi. 


d. Apply leak-test compound to all pneumatic 
connections on and between SYSTEM SUPPLY, 
HIGH PRESS and MED PRESS FUEL COMPAT- 
IBLE, HYDRAULIC CONTROL, and test cell 
panels. No leakage is allowable. 


e, On HIGH PRESSURE FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to full 
DECREASE. REG SUPPLY PRESS page de- 
creases to zero. Turn SHUTOFF valve to 
CLOSE. 


CAUTION 


Pneumatic pressure remains trapped 
between regulator and check valve 
unless steps f and g are accomplished. 


{, On SYSTEM SUPPLY panel, turn to FUEL 
COMPATIBLE SYST shutoff valve to CLOSE, 


g. On MED PRESS FUEL COMPATIBLE 
panel, turn VENT valve to OPEN. REG SUP- 
PLY PRESS gage decreases to zero and SY5- 
TEM PRESSURIZED lights go off. 


h, On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR te full 
DECREASE and SHUTOFF and VENT valves to 
CLOSE. 


10-31. PRESSURE/A P MONITOR FUEL- 
COMPATIBLE AND LOW- PRESSURE MONITOR 
FUEL-COM PATIBLE SYSTEMS LEAK-TEST. 


a. Connect test hose (fuel-compatible) he- 
tween test cell panel PNEU HIGH PRESS, (FUEL 
COMPATIBLE) outlet and 60 A P PNEU UPSTRM 
INLET and 60 4 P PNEU DNSTRM INLET. 


b. Connect test hose (fuel-compatible) be- 
tween lest cell panel PNREU MED PRESS, (FUEL 
COMPATIBLE) outlet and 0-1000 PSIG PNEU 
{ “UEL COMPATIBLE} inlet, 
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c. On SYSTEM SUPPLY panel, turn TO 
FUEL COMPATIBLE SYST siutoff valve to 
OPEN, 


d, On HIGH PRESS FUEL COMPATIBLE 
panel, turn SHUTOFF valve to OPEN and 
PRESSURE REGULATOR to INCREASE until 
REG SUPPLY PRESS gage indicates 5, 000 (+0, 
-100) psi. SYSTEM PRESSURIZED lights come 
on. 


e. On MED PRESS FUEL COMPATIBLE 
panel, tusn SHUTOFF vaive to OPEN and PRES- 
SURE REGULATOR to INCREAS# until REG 
SUPPLY PRESS gage indicates 900 #25 psi. 
TEST CELL MONITOR PRESSURE gage indi- 
cates 900 #25 psi. 


f. Apply leak-test compound to all connec- 
tions on and between PRESS/A P MONITOR 
FUEL COMPATIBLE and test cell panels. No 
leakage is allowable. 


g. On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to full 
DECREASE, REGSUPPLY PRESS gage and 
TEST CELL MON{TOR PRESSURE gage de- 
crease to zero. 


h. On HIGH PRESS FUEL COMPATIBLE 
panel, tura PRESSURE REGULATOR to full 
DECREASE REG SUPPLY PRESS gage de- 
creases to zera and SYSTEM PRESSURIZED 
lights go off. Turn SHUTOFF valve to CLOSE, 


i, Disecnnect test hose connected to 0-1000 
PSIG PNEU (FUEL COMPATIBLE) and connect 
it to PNEU LOW PRESS, MON "AT INLET. 


j. On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to IN- 
CREASE until REG SUPPLY PRESS gage indi- 
cates 90 110 psi. PRESSURE MONITOR "A" 
gage indicates 90 +10 psi and SYSTEM PRFS- 
SURIZED lights come on, 


k. Apply leak-test compound to connections 
on and between LOW PRESS MONITOR FUEL 
COMPATIBLE (MONITOR "A" portion) and test 
cell panels. No leakage is allowable. 


1, On MED PRESS FUEL COMPATIBLE 
panel, tura PRESSURE REGULATOR to full 
DECREASE. REG SUPPLY PRESS gave de- 
creases to zero, SYSTEM PHESSURIZED lights 
go off, and PRESSURE MONITOR "A" gage de- 
ereases to zero. 
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m. Disconnect test hose connected to PNEU 
LOW PRESS. MON "A" INLET and coanect it to 
PNEU LOW PRESS. MON "B" INLET. 


n. On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to IN- 
CREASE until REG SUPPLY PRESS gage .ndi- 
cates 270 +30 psi, PRESSURE MONITOR "B" 
gage indicates 270 +30 psi and SYSTEM PRES- 
SURIZED lights come on. 


o. Apply leak-test compound to connections 
on and between LOW PRESS MONITOR FUEL 
COMPATIBLE (MONITOR "B" portion) and test 
cell panels. No leakage is allowable. 


p. On SYSTEM SUPPLY panel, turn TO 
FUEL COMPATIBLE SYST shutoff valve to 
CLOSE. 


q. On MED PRESS FUEL COMPATIBLE 
panel, turn VENT vaive to OPEN. REG SUP- 
PLY PRESS and PRESSURE MONITOR "B" 
gages decrease to zero and SYSTEM PRES- 
SURIZED lighls go off. 


r, On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to full 
DECREASE and VENT and SHUTOFF valves to 
CLOSE, 


S. Remove test hoge and pressure-plug 
or ~cap open ports. 


10-32, PNEUMATIC UTILITY OUTLETS SY5- 
TEM LEAK-TEST. 


a. On UTILITY OUTLETS panel, make sure 
all ports are presgure-capped and torqued. 


b. Connect test hose (oxidizer-compatible) 
between test cell panel PNEU HIGH PRESS. 
OUTLET and UTILITY 1A inlet. 


ec. On UTILITY NO. 1 panei, turn all shutoff 
valves to OPEN. 


d. On HIGH PRESSURE panel, turn SHUTOFF 
valve to OPEN and PRESSURE REGULATOR to 
INCREASE until REG SUPPLY PRESS gage indi- 
cates 5,000 (+0, -100) psi. SYSTEM PRES- 
SURIZED lights come on. 


e, Apply leak-test compound to connections 
on and between UTILITY NO. 1 and test cell 
panelg. No leakage is allowable, 


Section X 
Paragraphs 10-32 to 10-33 


f, On HIGH PR&SSURE panel, turn PRES- 
SURE REGULATOR to full DECREASE. REG 
SUPPLY PRESS gage decreases to zero and 
SYSTEM PRESSURIZED lights yo off. ‘Turn 
SHUTOFF valve to CLOSE. 


g. Repeat steps b through f for test celi 
UTILITY 1B, 1C, and £{D inlets and each test 
cell inlet on UTILITY NO. 2 and UTILITY NO, 3 
panels, 


h. Close all valves opened in steps c and g. 


i. Dsconnect test hoses and pressure-cap 
or -plug open ports. 


10-33. HYDRAULIC SYSTEM LEAK-TEST. 
fee figure 10-2 for hydraulic requirements and 
figure 10-10 for hydraulic schematic. 


a, On HYDRAULIC CONTROL panel, check 
that swilch-lights are indicating and shutoff 
valves are positioned as follows: 


(1) HYDRAULIC SYSTEM BYPASS light 
indicates OPEN, 


(2) HYDRAULIC SYSTEM SUPPLY light 
indicates CLOSE. 


(3) LOW FLOW BYPASS light indicates 
CLOSE. 


(4) TEST CELL SUPPLY "A" light indi- 
cates VENT, 


(5) TEST CELL SUPPLY "B" light indi- 
cates VENT. 


(6) FLOW MONITOR SHUTOFF light indi- 
cates CLOSE, 


(7) HIGH PRESS SHUTOFF valve to CLOSE, 
(8) MED PRESS SHUTOFF valveto CLOSE. 


b. Make sure a regulated facility hydraulic 
source pressure line is connected to HY- 
DRAULIC SUPPLY port on hydraulle supply 
panel, 


c. Make sure facility hydraulic source return 
lire ig connected through valve to HYDRAULIC 
RETURN port on hydraulic supply panel. Open 
needle valve, 
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d. Connect test hose between test cell panel 
HYDRAULIC OUTLET "A" in a manifold 
arrangement) to the following points: 


(1) HYDRAULIC UTILITY "A" and HY- 
DRAULIC UTILITY "B". 


(2) HYD HI PRESS, MON "A" INLET and 
HYD HI PRESS. MON "B" INLET, . 


(3) 0-5, 000 PSIG HYD MON INLET. 
(4) HYD FLOW MON INLET. 


(6) A P HYD MON UPSTRM and DNSTRM 
INL} TS, 


e. On SYSTEM SUPPLY pane}, turn TO 
FUEL COMPATIBLE SYST shutoff valve to 
OPEN. 


f. On HYDRAULIC CONTROL panel, press 
switch-lights ag follows: 


(1) HYDRAULIC SYSTEM BYPASS (light 
indicates CLOSI). 


{2} HYDRAULIC SYSTEM SUPPLY (light 
indicates OPEN), 


(3) TEST CELL SUPPLY "A" (light indi- 
cates SUPPLY). 


(4) LOW FLOW BYPASS (light indicates 
OPEN), 


g. Slowly increase hydraulic source pres- 
sure to 5,000 +50 psig. SUPPLY PRESSURE 
gage ‘ndicates source pressure. 


h. Check all lines and connections on and be- 
tween hydraulic supply panel and HYDRAULIC 
CONTROT. nanel for leaks. No leakage is 
allowable, 


i, On HIGH PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to IN- 
CREASE until REG SUPPLY PRESS gaze Indi- 
cates 4,200 +200 pal. 


j. On HYDRAULIC CONTROL panel, slowly 
lurn HIGH PRESS SHUTOFF valve to OPEN, 
PRESS "A" gage indicates 4,200 +200 psi and 
SYSTEM PRESSURIZED lights come on. On 
HYD HIGH PRESS MONITOR panel, PRESSURE 
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MONITOR "A" and PRESSURE MONITOR "B" 
gages, andon HYD. DIFF. PRESS. MONITOR 
panel, PRESSURE MONITOR gage, indicate 
4,200 +200 pst. 


k. WLeak-test cell panei and all lines and con- 
nections on and between points connected in 
step d. No leakage is allowable. 


1. On HIGH PRESS FUEL COMPATIBLE 
panel, slowly turn PRESSURE REGULATOR to 
DECREASE, 


m. On HYDRAULIC CONTRO! panel, press 
switch-lights as follows: 


(1) HYDRAULIC SYSTEM SUPPLY (light 
indicates CLOSE). 


(2) HYDRAULIC SYSTEM BYPASE (light 
indicates OPEN). 


(3) TEST CELL SUPPLY "A" (ight indi- 
caies VENT and PRESS "'A'' sage decreases to 
zera). 


n, Connect test hose between test cell panel 
HYDRAULIC OUTLET "B" and HYD MED 
PRESS. MON "B" INLET. 


o. On HYDRAULIC CONTROL panel, press 
switch-lghts as follows: 


(1) HYDRAULIC SYSTEM SUPPLY (light 
indicates OPEN). 


(2) HYDRAULIC SYSTEM BYPASS (light 
indicates CLOSE). 


(3) TEST CELL SUPPLY "B" (light indi- 
cates SUPPLY). 


p. On HIGH PRESS FUEL COMPATIBLE 
panel, slowly turn PRESSURE REGULATOR to 
INCREASE until KREG SUPPLY PRESS gage indl- 
cates 2,000 (40, -200) psi. 


q. Check all lines and connections on and 
between HYD MED PRESS MONITOR (MONI- 
TOR "'B" portion) and test cell panels for leaks. 
No leakage is allowable. 
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r. On HIGH PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to DE- 
CREASE, and on HYDRAULIC CONTROL panel, 
press switch-lighte as follows: 


(1) HYDRAULIC SYSTEM SUPPLY (light 
indicates CLOSE). 


(2) HYDRAULIC SYSTEM BYPASS (light 
indicates OPEN). 


(3) TEST CELL SUPPLY "B" (light {ndi- 
cates VENT and PRESS "B" gage decreases to 
zero), 


5s. On test cell panel, disconnect test hose 
at HYD MED PRESS, MON "B" INLET and con.- 
nect it to HYD MED PRESS, MON "A" INLET, 
Pressure-cap HYD MED PRESS. MON "B" 
INLET. 


t. Re eat step oa and, on HIGH PRESS FUEL 
COMPATIBLE panel, turn PRESSURF REGU- 
LATOR to DECREASE until REG SUPPLY 
PRESS gage indicates 1,990 (+0, -100) psi. 


u. Leak-test test cell panel and ail lines and 
connectiona on -nd between HYD MED PRESS 
MONITOR (monitor "A"'). No leakage is allow. 
able. 


NOTE 


Prior to decreasing pressure to per- 
forra Step v, check that other units 
are not using hydraulic supply pres- 
sure. 


y. On HIGH PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR te full 
DECREASE and decrease hydraulic source pres- 
sure to 300 +100 psig. 


CAUTION 


Pneumatic pressure remains trapped 
between regulator and check valve. 


w. On HYDRAULIC CONTROL panel, turn 
HIGH PRESS SHUTOFF valve to CLOSE, 


x. On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR toa IN- 
CREASE until REG SUPPLY PRESS gage indi- 
cates 60 +10 psi. 
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y. On HYDRAULIC CONTROL panel, slowly 
turn MED PRESS SHUTOFF valve to OPEN. 


2, Close needle valve in facility retura line; 
on HYD MED PRESS MONITOR panel. slowly 
turn PRESSURE MONITOR "A" shutoff valve to 
OPEN 


aa. Leak-test all tines and connections of 
entire hydraulic return system. No leakage is 
allowable, 


ah. On HYD MED PRESS MONITOR panel, 
turn PRESSURE MONITOR "A" shutoff valve to 
CLOSE and open needle valve in facility return 
line, 


ac. On SYSTEM SUPPLY panel, turn TO 
FUEL COMPATIBLE SYST shutoff valve to 
CLOSE and decrease hydraulic source pressure 
to zero, 


ad. On HYDRAULIC CONTROL panel, press 
switch-lights as follows: 


(1) HYDRAULIC SYSTEM SUPPLY (light 
indicates CLOSE). ‘ 


(2) HYDRAULIC SYSTEM BYPASS (light 
indicates OPEN). 


(3) TEST CELL SUPPLY "A" (light indi-. 
cates VENT). 


(4) TEST CELL SUPPLY "B" (light indi- 
cates VENT). 


(5) LOW FLOW BYPASS (lignt indicates 
CLOSE). 


ae. On MED PRESS FUEL COMPATIBLE 
panei, turn SHUTOFF and VENT valves to 
OPEN until pressure decays; turn SHUTOFF 
and VENT valves to CLOSE and PRESSURE 
REGULATOR to full DECREASE. 


af. On HYDRAULIC CONTROL panel, tura 
MED PRESS SHUTOFF valve to CLOSE and dis- 
connect all test hoses connected in the test cell. 
Cap all test cell inlets and outlets. 
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10-34. PNEUMATIC SYSTEM FUNCTION- 
TEST. Sce figure 10-2 for pneumatic require- 
ments and figure 10-10 for pneumatic sche- 
matic. 


a. Make sure all valves and regulators are 
closed and facility gaseous nitrogen supply pres- 
sure is adjusted to 5,000 +50 psig. 


b. On PNEU SOURCE CONTROL panel, 
slowsy turn NITROGEN and HELIUM SOURCE 
SHUTOFF valves to OPEN. On SYSTEM SUP- 
PLY panel, turn TO FUEL COMPATIBLE SYST 
shutoff valve to OPEN. SYSTEM SUPPLY 
panel SYS SUPPLY PRESS gage indicates sup- 
ply pressure. 


c. On DIGITAL YOLTMETER panel, turn 
SAMPLING RATE control fully clockwise and 
ATTEN control to midposition. 


d. On HIGH PRESSURE panel, turn PRES- 
SURE REGULATOR to full INCREASE. REG 
SUPPLY PRESS page changes smoothly. 


e, Turn PRESSURE REGULATOR to full 
DECREASF REG SUPPLY PRESS vage changes 
Smoothly. 


f. On HIGH PRESS FUEL COMPATIBLE 
panel, turn PRESSURE, REGULATOR to full IN- 
CREASE. REG SUPPLY PRESS page changes 
smoothly. 


g. Turn PRESSURE REGULATOR to IN- 
CREASE to full DECREASE. REG SUPPLY 
PRESS gage changes smoothly. 


h. On MED PRESS FUEL COMPATIBLE 
panel, turn SHUTOFF valve to OPEN and PRES- 
SUR REGULATOR to INCREASE until SYSTEM 
PRESSURIZED lights come on. Pressure 
switch actuates al 50 +25 psig. 


i. Turn PRESSURE REGULATOR to IN- 
CREASE until relief valve starts to relieve. 
Relief valve starts to relieve at 1,050 +50 psig 
aid REG SUPPLY PRESS gage changes 
amoothly. 


j. Turn PRESSURE REGULATOR to full 
DECREASE. REG SUPPLY PRESS gage changes 
smoothly and SYSTEM PRESSURIZED lights go 
off. Turn SHUTOFF valve to CLOSE, 


k. On LOW PRESSURE panel, (urn SHUTOFF 
valve to OPEN and PRESSURE REGULATOR to 
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INCREASE until SYSTEM PRESSURIZED lights 
come on, Pressure switch actuates at 50 +25 
psig. 


l. Turn PRESSURE REGULATOR to IN- 
CREASE until relief valve star(s to relieve. 
Relief valve starts to relieve at 170 +9 psig and 
REG SUPPLY PRESS gage changes smoothly, 


m. Turn PRESSURE REGULATOR to full 
DECREASE. REG SUPPLY PRESS gage changes 
smoothly and SYSTEM PRESSURIZED lights go 
off. Turn SHUTOFF valve to CLOSE, 


n. On SYSTEM SUPPLY panel, turn LNo 
PRESS PANEL shutoff valve to OPEN. 


o, On LN» TANK PRESSURE panel, turn 
SHUTOFF valve to OPEN and PRESSURE REG- 
ULATOR to INCREASE until SYSTEM PRES- 
SURIZED lights come on. Pressure switch 
actuates at 50 225 psig. 


p. Turn PRESSURE REGULATOR to IN- 
CREASE until relief valve starts to relieve. 
Relief valye relieves at 1,325 468 psig and 
REG SUPPLY PRESS gage changes smoothly. 


q. Turn PRESSURE REGULATOR to ful! DE- 
CREASE. REG SUPPLY PRESS gage changes 
smoothly and SYSTEM PRESSURIZED lights go 
off. Turn SHUTOFF valve to CLOSE. 


r. Connect oxidizer. clean test hose, between 
test cell pancl 0-1000 PSIG PNEU MON INLET 
and PNEU HIGH PRESS OUTLET. 


Ss, On FLOW/A P MONITOR panel, turn 
SHUTOFF yalve to OPEN. 


t. On HIGH PRESSURE panel, turn SHUT- 
OFF valve to OPEN and PRESSURE REGULA- 
TOR to INCREASE until SYSTEM PRESSUR- 
IZED lights come on and FLOW/A P MONITOR 
panel relief valve starts to relieve. Pressure 
switch actuates at 50 +26 psig and relief valve 
relieves at 1,050 +50 psig. 


u. On HIGH PRESSURE panel, turn PRES- 
SURE REGULATOR to full DECREASE. SYS- 
TEM PRESSURIZED lights go off and TEST 
CELL MONITOR PRESSURE gage decreases to 
“ero, 
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y. Ontest cell panel, disconnect test hose 
at 0-1000 PSIG PNEU MON INLET, connect it 
to PNEU FLOW MON INLET, ther »emove 
pressure cap from PNEU FLOW UUTLET. 
Cap 0-1000 PSIG PNEU MON INLET. 


w, On HIGH PRESSURE panel, turn PRES- 
SURE REGULATOR to INCREASE untll REG 
SUPPLY PRESS gage indicates 200 120 psi. 
SYSTEM PRESSURIZED lights come on. 


x. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 ewitch-light; light 5 comes on, 
Press saine switch-light; light 5 goes off. 


y. Press TEST SELECT 1 and 4 switch- 
lights, lights 1 and 4 come on. If ATTEN con- 
trol on digital voltmeter requires readjustment, 
refer to digital voltmeter Operating and Service 
Manual, Model DY2401B (Hewlett Packard Co). 


%. On FLOW/A P MONITOR panel, slowly 
turn FLOW MONITOR TEST CELL OUTLET 
SHUTOFF valve to OPEN then to CLOSE. Digi- 
tal voltmeter indicates from 0-1, 000 cps and 
back to zero, 


aa. On HIGH PRESSURE panel, turn PRES- 
SURE REGULATOR to full DECREASE and 
SHUTOFF valve to CLOSE. 


ab. Disconnect test hose installed fn step v 
and pressure-cap open ports, 


ac. Connect test hose (fuel-compatible) be- 
tween test cell panel PNEU HIGH PRESS. 
{FUEL COMPATIBLE) outlet and 0. {000 PSIG 
PNEU (FUEL COMPATISLG) inlet. 


ad. On HIGH PRESS FUEL COMPATIBLE 
panel, turn SHUTOFF valve to OPEN and PRES- 
SURE REGULATOR to INCREASE until SYSTEM 
PRESSURIZED lights come on and PR&SS/ A P 
MONITOR FUEL COMPATIBLE panel relief 
valve starts to relieve. Pressure switch actu- 
ates at 50 225 psig and relief valve relieves at 
1,050 +50 psig. 


ae. On HIGH PRESS FUFL COMPATIBLE 
panel, turn PRESSURE REGULATOR to full 
DECREASE and SHUTOFF valve to CLOSE. 
SYSTEM PRESSURIZED lights yo off and TEST 
CELL MONITOR PRESSURE gage decreases to 
zero. 


af. Disconnect test hose installed in step ac 
and pressire-cap open ports. 


Section X 


ag. Connect test hose (fuel-compatible) be- 
tween test cell panel PNEU MED PRESS, (FUEL 
COMPATIBLE) outlet and PNEU LOW PRESS. 
MON "A" INLET. 


ah. On MED PRESS FUEL COMPATIBLE 
pane], turn SHUTOFF valve to OPEN and PRES- 
SURE REGULATOR to INCREASE until LOW 
PRESS MONITOR FUEL COMPATIBLE panel 
(monitor A) relief valve starts to relieve, Re- 
lief valve relieves at 105 +6 patg. 


ai. On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to DE- 
CREASE and SHUTOFF yalve to CLOSE. 


aj. Disconnect test hose from PNEU LOW 
PRESS. MON "A" INLET and connect it to 
PNEU LOW PRESS. MON "B' INLET, Pres- 
sure-cap PNEU LOW PRESS. MON "A" INLET. 


ak. On MED PRESS FUEL COMPATIBLE 
panel, turn SHUTOFF valve to OPEN and PRES- 
SURE REGULATOR to INCREASE until LOW 
PRESS MONITOR FUEL COMPATIBLE panel 
{monitor "B"} relief valve starts to relieve. 
Relief valve relieves at 315 216 psig. 


al, On SYSTEM SUPPLY panel, turn TO 
FUEL COMPATIBLE SYST shutoff valve to 
CLOSE. 


am. On MED PRESS FUEL COMPATIBLE 
panel, turn VENT valve to OPEN until REG 
SUPPLY PRESS gage indicates zero; turn VENT 
and SHUTOFF valves to CLOSE and PRESSURE 
REGULATOR to full DECREASE, 


an, Disconnect test hose installed in step aj 
and pressureé-cap open ports, 


ag. On PNEU SOURCE CONTROL panel, 
turn HELIUM SOURCE SHUTOFF valve to 
CLOSE. 


ap. Slowly increase facility gaseous nitrogen 
pressure at 5,000 PSIG FACILITY HELIUM in- 
let until relief valve behind LNg TANK PRES. 
SURE panel starts to relieve. Relief valve re- 
lieves at 5,500 1360 psig. 


aq. Decrease facility gaseous nitrogen pres. 
sure at 5,000 PSIG FACILITY HELIUM inlet to 
zero. 


ar. On SYSTEM SUPPLY panel, turn LNo 
PRESS PANEL shutoff valve to CLOSE, 
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as. Slowly increase facility gaseous nitrogen 
pressure at 5,000 PSIG FACILITY NITROGEN 
inlet until relief valve behind PNEU SOURCE 
CONTROL panel starts to relieve. Relief valve 
relieves at 5, 500 +300 psig. 


at. Decrease gaseous nitrogen pressure at 
5,000 PSIG FACILITY NITROGEN inlet to 5, 000 
+50 psig. 


10-35, HYDRAULIC SYSTEM FUNCTION- 
TEST, See figure 10-2 for hydraulic require- 
ments and figure 19-10 for hydraulic schemat’c. 


a. Make sure fecility hydraulic source pres- 
sure aud return lines are connected to SUPPLY 
and RETURN ports on hydraulic supply panel 
and a needle valve is installed in return line. 


b. Connect a 1/2-inch test hose between test 
cell panel HYD UTILITY OUTLET "C" and HYD 
MED PRESS. MON "“A' INLET. 


c Open necdle valve in hydraulic return Jine 
and slowly increase facili‘y hydraulic source 
pressure to 300 +10 psig. 


J. On SYSTEM SUPPLY panel, turn TO 
FUEL COMPATIBI E SYST shutoff valve to 
OPEN. 


e. On HYNRAULIC CONTROL panel, turn 
MED PRESS SHOTOFF valve to OPEN ang 
press switch-lights ag follows: 


(1) HYDRAULIC SYSTEM BYPASS (lic hi 
indicates CLOSE). 

(2) LOW FLOW BYPASS (light indicates 
OPEN). 


(3} RYDRAULIC SYSTEM SUPPLY (light 
indicates OPEN and SUPPLY PRESSURE gage 
indicates source pressure). 


f. On MED PRESS FUEL COMPATIBLE 
panel, slowly turn PRESSURE REGULATOR to 
INCREASE until SYSTEM PRESSURIZED lights 
come on. Pressure switch actuates at 59 +25 
psig. 

g. On MED PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to full DE- 
CREASE and incrense facility hydraulic source 
pressure to 5, 000 +50 psig. 


h. On HYDRAULIC CONTROL panel, turn 
MED PRESS SHUTOFF valve to CLOSE and 
HIGH PRESS SHUTOFF valve to OPEN, 


i. On HIGH PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to IN- 
CREASE until relief valve behind HYD MED 
PRESS MONITOR panel (monitor A) starts to re« 
Heve. Relief valve relieves at 1,050 £50 psig. 
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j. On HIGH PRESS FUEL COMPATIBLE 
panel, turn PRESSURE REGULATOR to full DE- 
CREASE. REG SUPPLY PRESS page decreases 
te zero. 


k. On HYD MED PRESS MONITOR panel, 
turn hydraulic return shutoff valve (monitor A) 
to OPEN, PRESSURE MONITOR "A" gave de- 
creases to zero and SYSTEM PRESSURIZED 
lights go off. Close shutoff valve. 


I. On test cell panel, disconnect test hose 
from HYD MED PRESS. MON "At INLET and 
connect it to HYD MED PRESS. MON "B'' iN- 
LET. Cap inlet, 


m. On HIGH PRESS FUEL COMPA. VIBLE 
panel, turn PRESSURE REGULATOR to IN- 
CREASE until relief valve behind HYD MED 
PRESS MONITOR panel (monitor LB) starts to 
relieve. Relief valve relieves at 2, 100 +100 
psig. SYSTEM PRESSURIZED lights come on, 


n. Repeat step j and, on HYD MED PRESS 
MONITOR panel, turn hydraulic return shutoff 
valve (monitor B) to OPEN, PRESSURE As’ ONI- 
TOR "B" gage decreases to zero and SYSTEM 
PRESSURIZED lights go off. Close shutcff 
valve. 


oa. Disconnect test hose from test cell panel 
HYD MED PRESS. MON "BY INLET and connect 
it to HYD PLOW MON INLET, Cap inlet. 


p. On HYDRAULIC CONTROL panel, turn 
HIGH PRESS SHUTOFF valve to CLOSE and 
MED PRESS SHUTOFF valve to OPEN; press 
FLOW MONITOR SHUTOFF switch-lipht, 
OPEN light comes on and CLOSE light goes off. 


q. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light; light 5 comes on. 
Press same switch-light; light 5 goes off, 


yr. Press TEST SELECT 1, 4, and 6 switch- 
Hybts; lights 1, 4, and 6 come on. Tf ATTEN 
contcol on digital voltmeter requires readjust- 
ment, refer to digital vollrneter Operating and 
Service Manual, Model DY2401B (Hewlett 
Packard Co). 


s. Decrease facility hydraulic source pres- 
sure to 300 4100 psig and close needle valve in 
return Hne, 


t. On MED PRESS FUEL COMPATIBLE 
panei, turn PRESSURE REGULATOR to IN- 
CREASE until REG SUPPLY PRESS gage indi- 
cates 100 +10 psi. SYSTEM PRESSURIZED 
lights come on, 
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u. Slowly oper and close needle valve in re- 
tern line until digital voltmeter indicates {rem 
0-500 cps and back to zero, 


v, On HYDRAULIC CONTROL panel, press 
LOW FLOW BYPASS switch-light. CLOSE 
light comes on and OPEN light goes off, 


W,. Repeat step u and press LOW FLOW BY- 
PASS switch-light, OPEN light comer on and 
CLOSE Hight goes off. 


x, On ELECTRICAL CONTROL panel, press 
TEST SELECT 1, 4, and 6 switch-Iights; lights 
1, 4, and 6 go oft. 


y. ON SYSTEM SUPPLY panel, turn TO 
FUEL COMPATIBLE SYST shutoff vaive to 
CLOSE. 


z On MED PRESS FUEL COMPATIBLE 
panel, turn SHUTOFF and VENT valves to open 
until REG SUPPLY PRESS gage decreases to 
zero, ‘Turn SHUTOFF and VENT valves to 
CLOSE and PRESSURE REGULATOR to full 
DECREASE, 


aa. On HYDRAULIC CONTROL panel, press 
FLOW MONITOR SHUTOFF switch-Hght. 
CLOSE light comes on and OPEN light goes off, 


ab. Increase facility hydraulle supply prea- 
sure at HYDRAULIC SUPPLY until relief valve 
behind HYDRAULIC CONTROL panel starts to 
relieve, Relief valve relieves at 5,500 +250 
pslys, 

ac. Decrease facillty hydraulic and gaseous 
nitrogen supply pressures (to zero. 


ad, On SYSTEM SUPPLY panel, slowly turn 
VENT valve tu OPEN untl) S¥8T SUPPLY 
PRESS gave indicates zero. 


ae, On PNEU SOURCE CONTROL panel, 
turn NITROGEN SOURCE SHUTOFF valve to 
CLOSE, 


af. On HYDRAULIC CONTROL panel, press 
HYDRAULIC SYSTEM BYPASS and HYDRAULIC 
SYSTEM SUPPLY switch-Hghts. Lights indicate 
OPEN and CLOSE respectively. 


ig. On DIGIVAL VOLTMETER panel, turn 
power GN switch to off (down position) and on 
ELECTRICAL CONTROL panel, press POWER 
switch-light, All lights go off. 


ah, On POWER DISTRIBUTION pancl, pull 
out circuit breakers CBl and CB2 and turn 
electrical DC power supply switch off, 


ai, Disconnect test equipment and cap or pro- 
tect all connections. 
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aj. Pull out ELECTRICAL CONTROL panel, 
remove patch-panel and store in storage drawer, 


ak. Push in ELECTRICAL CONTROL panel 
and secure with screws. 


10-386. CHECKOUT OF COMPONENTS 
ADAPTER SET, 


10-37, PROOF-TEST OF HOSES, The hy- 
draulic and pneumatic hoses supplied in the 
components adapter set must be proof-tested 

at six-month intervals and any time misuge or 
damage !a suapscted, Proof pressure 1s applied 
for two minutes, flve successive times, without 
evidence of permanent deformation. Proof-test 
hydraulic flexible hoses with hydraulic Muid 
(MIL-H-5606), Proof-test pneumatic-fuel, 
pneumatic-oxidizer, and eryogenle flexible 
hoses with gaseous nitrogen (MIL- P-27401), 
Figure 10-11 lists the hoses and proof-test 
requirements, 


10-37A. LEAK TEST OF HOSES, Leak-test 
hydrauile flexible hoses with hydraulle fluld 
(MIL-H-5606), Leak~-test pneumatic-fuel, 
pneumatic-oxidizer, and cryogente flexible 
hoses (figure 10-11) with gaseous nitrogen 
(MIT P-27401), helium (MIL-P-27407), or 
helium (Bureau of Mines, Grade A), 


a, Apply 1,000 t20 psig to flexible hose fur 
1§ minutes, Allowable leakage rates are as 
follows: 


(1) Hydraulic test media; zero leakage 


(2) Gaseous nitroge test inedia: 50 ec per 
12 inches of hose 


(3) Hellum test media; 140 cc per 12 
inches of hose 


b. Remove pressure from flexible hoses. 


10-38. RELIEF VALVE FUNCTION-TEST, 

The relief valves supplied In the components 
adapter ect must be function-tested at 12-month 
intervals and any tirne misuse or damaye is sus- 
pected. Perform procedures outlined in para- 
graph 10-83, 

10-39. CALIBRATOR FUNCTION-TESt, ‘The 
calibrator function-test ia performed at six- 
month Intervals, when the piston operates errat- 
ically, and any time misuee or damage is suspec~ 
ted. Perform applicable portion of procedures 
outlined In paragraph 10-104. 


athroughv, (Deleted) 
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Operating Pressure Proof Pressure 

Part Number (psig) (psig) Type of Service 
19.9014946.13 5,000 10,000 +209 Hydraulic 
19-9014946- 14 5, G00 10, 000 +200 Hydraulic 
19.9014946-15 5, 000 10, 000 +200 Hydraulic 
19-9014946- 16 3,000 6,000 +120 Hydraulic 
19-9026522-1 §, 000 10,000 {+200, -0) Pneumatic~ Fuel 
19-9026522-2 5,000 10,000 (+200, -0) Pneumatic. Fuel 
19-9026522.3 §, 000 10,900 (+200, -0) Paoumatic- Fuel 
19-9026522-4 §, 000 10,000 (+200, -0) Pneumatic-Oxidizer 
19.9026522.5 5, 000 1u,009 (+200, -0) Pneumatic-Oxidizer 
19.9026522-6 5,000 10,000 (+200, -0) Pneumatic -Oxidizer 
19-9026525 -1 2,000 4,000 (+80, -0) Cryogenic 
i9-9026525-2 2, 000 4,000 (+80, -0) Cryogenic 


Figure 10-11. Proof-Test Requirciments for Hosea 


10-40. REMOVING. 
Size/ Torque 


10-41, No disassembly of components adapter Part Number Thread  — (inzth) 

set is necessary, Disassemble the components 

tcat console, ag required, to accomplish neces- AN507C1032- 10-42 8-10 

sary repair or replacement, See figure 10-13 AN515C6- 6-32 1. -2 

for index and part numbers. AN515C8- 8-39 5.6 
AN520C10- 10-32 8-10 

10-42. INSTALLING. AN520C416 1/4-28 20-26 
AN520UR416- 1/4-28 20-26 


10-43, All parts of the components test conaole 
must meet the cleanness requirements outlined 
in section I prior to installing. See figure 10-13 
for index and part numbers. The followinp steps 
include the special instructions. The lubricant 
used for dynamic O-rings is F51281 grease (Dow 
Corning Corp), for O-rings, seals, sts igist 
threads, and sliding surfaces, use lubricant 
grease RB0140-012 (Rocketdyne). For tapered 
threads, use thread sealant tape RBO140-002 
(Rockeldyne). Refer to section I for lubricant 
application, 


a. Torque threaded fasteners as follows: 


NOTE 


When tightening fasteners from the 
head side, torque must be within 10 
percent of the high side of the speci- 


fled torque range. Figure 10-12 deleted. 
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b. Torque plug AN814 as follows: ec, Torque union nut 450N- of tubing as 
follows: 

Tube Torque Tube Toraue 

OD (Inches (in-1b) OD (Inches) (ft-lb) 
1/4 40-65 1/4 10-12 
3/8 80-120 3/8 22-28 
1/2 150-200 1/2 36-40 
3/4 300-500 3/4 40-45 
1 450-600 1 100-116 
1-1/4 600-720 


d. Install spacer 9026464 between terminal 
board 9026465 and chassis of electrical control 
panel, 
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Figure 10-13, Disassembly of Components Test Console (Sheet 1 of 25) 
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Figure 10-13, Disassembly of Components Test Console (Sheet 2 of 25) 
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Disassembly of Components Test Console (Sheet 3 of 26) 
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Figure 10-13, Disassembly of Components Test Console (Sheet 4 of 25) 
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Figure 10-13. Disassembly of Components Test Console (Sheet 5 of 25) 
10-34 Changed 12 November 1969 


R-3896-5 Section X 
Volume I 


ee ee ed 


ted +292 


Ee lecel Wises see 


foes ed ee ee ey et 


es ee ee 


PLS LBE 


Figure 10-14, Disassembly of Components Test Console (Sheet 6 of 25) 
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Description 


1 2401B-M30M40M31 Voltmeter panel 
(F-3) 
AN520C10R8 Serew (F-3) 
MS15795-808 Washer (F-3) 
MS35337-81 Lockwasher (F-3) 
2 9026030 Pressure tem~ 
perature monitor 
panel (F-1) 
AN520C10R8 Serew (F-3) 
MS15795-808 Washer (F-3) 
MS35337-81 Lockwasher (F-3) 
4104-5 Temperature 
indicator (F~3) 
MS15795-807 Washer (I*-3) 
NAS679CO8BW Nut (F-3) 
1035-13 Handle (F-3) 
AN507C1032R10 Screw (F-3) 
a 122AR,06,07 Oscilloscope 
panel (F-1) 
AN520C10R8 Screw ({F-3) 
MS15795-808 Washer (F-3) 
MS35337-81 Lockwasher (F-3) 


4 9026460-11 


ANS20C10R8 
MS15795-&08 
MS35337-81 
21-K-X-T-G 
211-36492 
19-9017500-121 
JAWLIW 


ANDSISCOR? 
MS157065-805 
JAWVODL 
ANSISC6RT 
MS$15795-805 
1035-13 
AN5S07C1032R10 
211-CB-12A 
MS25166- 1 
AN507C632 6 
CU3621 


MS25166-1 
2Pp42 
22-X+T-7-G 
242-36492 
19-9017500- 105 
19-9017500- 107 
19-9017500- 199 
19-9017500-111 


Electrical control 

panel (F-1) 
Serew (F-3) 
Washer (F-3) 
Lockwasher (F-3) 
Switch-light (F-3) 
Cover plate (F-3) 
Lens (F-9) 
Milliammeter 
(F-3) 
Screw (F-3) 
Washer (I-93) 
Voltmeter (F«3) 
Serew (F-3) 
Washer (F+3) 
Handle (F-?) 
Screw (F-3) 
Switch (F-3) 
Knob (F+3) 
Screw (F-3) 
Varlable 
resistor (F-=3) 
Knob (F-3) 
Switch (F-3) 
Switch-lUpght (r-3) 
Cover plate (F-3) 
Lens (F-3) 
Lens (F-3) 
Lens (F-3) 
Lens (F-3) 


Part 
No, 


19-9017500-113 
19-9017500-115 
19-9017500-117 
19-9017500-119 
11024 


AN515C4R10 
NAS43 DD- 0-16 
1.D153-0011-0006 
NAS673A06W 
RPINOA 


PPBsbu 


K3, 08 
K3, 09 
K3, 15 
K4, 09 
K5, 08 
3088-12 


3088-13 
3088-14 
3088-15 
3088-16 
3088-17 
3088-18 
3088-19 


ANS20CIORS 
LD153-0010~0008 
NAS67T9C3W 
9026465 


AN5S1I5C6R7 
LD153-00112-0008 
NAS6790A06 W 
026464 
M~-28,0-1.5 


MS15705-810 
M89 5398-82 
AN335-4 
MS825271-D1 
MS&15795 
NASOT9COBW 


Description 


Lens (F+3) 

Lens (F-3) 

Lens (F-3) 

Lens (F-3) 
Terminal board 
(F-3) 

Screw (F-3) 
Spacer (F-3) 
Washer (F-3) 
Nut (F-3) 
Patch-panel 
(F-3) 

Receptacle frame 
(F-3) 

Patch-cord (F-3) 
Patch-cord (F-3) 
Patch-cord (F-3) 
Pateh-cord (F-3) 
Pateh-cord (F-3) 
Resistor patch- 
cord (F-+3) 
Resistor patch- 
cord (F-3) 
Resistor pateh- 
cord (F-3) 
Resistor patch- 
cord (1-3) 
Resistor patch- 
cord (F+3) 

Diode patch-panel 
(F-3) 

Connector patch~ 
cord (F-3) 
Connector pateh- 
cord (F-9) 

Screw (F-3) 
Washer (F-3) 
Nul (F-3) 
Terminal board 
(F-3) 

Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Spacer (F-3) 
Power supply 
(F-1) 

Washer (F-3) 
Locknut (F-3) 
Nut (F-3) 

Relay (i-3) 
Washer (F-3) 
Nut (F~3) i 


em 


Figure 10-13, Disassembly cf Components Test Console (Sheet 7 of 25) 
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Index Part 
No. No. Description 
4 MDA942-~4 Bridge rectifier 
{cont) (F-3) 
HG2B-1013 Relay (F-3) 
MIL-R-93 Resistor (F-3) 
MIL~C-19978-2 Capacitor (F-3) 
5 WS-1/8-19-20-F Writing shelf (F-3) 
6 DA-8-3/4~-20 Storage drawer (F-3 
7 9026450 Power distribution 
panel (X-3) 
AN520CLORS Screw (F-3) 
MS15795-808 Washer (F-3) 
MS35337-81 Lockwasher (F-3) 
1034-13 Handle (F-3) 
AN3507C1032R10 Screw (F-3) 
9022621 Box (F-3) 
MP-703H Circult breaker 
(F-3) 
MP-750H Circuit breaker 
(F-3) 
RD417-4001~-1010 Terminal board 
(F~3) 
NAS1LO60-4-2 Bus (F-3) 
NAS1063C10-1 Strip (F-3) 
MS25227-3 Strip (F-3) 
AN5SLSC4R6 Screw (F-?) 
NAS679 C04 W Nut (F-3; 
398-10 Terminal cover 
(F-3) 
NAS1060-4-3 Bus (F-3) 
6042H51 Relay (F-3) ' 
ANS20Ci0R10 Serew (F-3) 
LD159-0011-0012 Wagsher (I'-3) 
NASGOTNC3 W Nut (F-3) 
MS$3102R24-28 Connector (F-3) 
MS3102 224-78 Connector (F-3) 
MS3 1021124-228 Connector (F-3) 
MS$3102R28-128 Connector (F-3) 
8 TVRO40-15 Power supply (F-2) 
AN520C10R8 Serew (F-3) 
MS15795-808 Washer (F-3) 
MS35337-81 Lockwasher (F+3) 
9 9026000 low-presaure 
monitor pane] (11) 
AND520C10R8 Screw (F=3) 
MS15795-808 Washer (F~3) 
MS35337-81 Lockwasher (F-3) 
1035-13 Handle (F-3) 
AN507C10382R10 Screw (F~3) 
1,0 9025930 LNg tank pressure 
panel (F-1) 
ANS20C10R8 Screw (F~3) 


MS15795-808 


Figure 10-13, 


Washer (F-3) 


10 


(cont) 


11 


12 


ig 


MS35337-81 
1035-13 

ANSO7 C1032 R10 
RND265- 1001-0004 
MS24393 C4 
AN924-4C 
MS15795-816 
9026010 


ANS520C) 0R8 
MS15796-808 
MS§35337-81 
1035-13 
ANS07C1002R10 
9026020 


AN520C10R8 
MS15795-808 
MS35337-81 
1035-13 
ANSO7C1092 R10 
9026130 


AN520C10R8 
MS15795-808 
MS35337-81 
1035-13 
AN507C1032R10 
0026136 
ANS1L5CBRI1O 
MS15795-807 
ANS20UB10~14 
MS35335~74 
ANS61-10 
MS20341-108 
9017714 
ANSZ0C1ORI14 
LD153-0010-.0007 
NAS43DD3-24 
NASO79C3W 
ANB07-16C 
AL.924-16C 
LD153-0010-0031 
ANSISC8RI2 
MS15795-807 
PT02 K22- 55S 
ANDISCART 
M819705-004 
NAS679CO4W 
PTO2H24-61P 
AN516C6R8 
MS15795-805 
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Description 


Lockwasher (F-3) 
Handle (F-3) 
Screw (F-3) 
Cap (F-3) 
Union (F-3) 
Nut (F-3) 
Washer (F-3) 
Flow/A P monitor 
panel (F-1) 
Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 
Handle (F-3) 
Screw (F-3) 
Pressure/A P 
monitor panel (F-1)§% | 
Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 
Handle (F-3) 
Screw (F-3) 
Electrical utility 
panel (F-1) 
Screw (F-3) 
Washer (I-3) 
Luekwashor (F~3) 
Handle (F-3) 
Screw (F-3) 
Plate (F-3) 
Screw (F-4) 
Washer (1-3) 
Screw (F-3) 
Washer (b+3) 
Washer (F-3) 
Wut (f-3) 
Terminal (F-3) 
Screw (F-3) 
Washer (F-3) 
Spacer (F-3) 
Nut (F-3) 
Adapter (F-3) 
Nut (F-3) 
Washer (F-3) 
Screw (F-3) 
Washer /T-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (1-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 


Sea eel 
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10-37 


Section X 


Index 
No. 


Part 


No, 


13 
(cont) 


14 


15 


16 


10-38 


NAS679COBW 
PTO2ZE16-238 
AN515C4R7 
MS15795-804 
NAS679CC4W 
PTO2E22-218 
ANSI5C4R7 
MS15795-804 
NAS679.C04W 
PTO2E22-21P 
AN515C4R7 
MS15795-804 
NAS679C04 W 
MS3102R20-7P 
AN515C4R8 
MS815795-804 
NAS679.C04 W 
9026139 
AN507C1032R12 
MS25036-8 
320306 

33156 
PTO3E22-558 
ANALSC4R1O 
MS15795 
NAS679 C04 W 
16-101960-22-5 
PTO2 22-218 
ANS15C4RLO 
MS15795-804 
NAS679CO1W 
10-101960-22-5 
257 

5272 

ANSLS CBRE 
MS15705-807 
NAS6T9COBW 
9026040 


AN520C10R8 
MS15795-808 
MS35337-61 
9026050 


ANS20C10R8 
MS15795-808 
MS35337-81 
026060 


AN5S20C1LORS 
MS15795-808 
MS36937-81 


S enemmmn Honda conndeaheeenrad 


R-3896-5 


Volume | 


Description 


Nut (F-3) 
Connector (F-3) 
Serew (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Box (F~3) 
Screw (F-3) 
Terminal (F-3) 
Terminal (F-3) 
Terminal (F-3) 
Connector (F+3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Cup (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 

Cap (F-3) 
Binding post (F-3) 
Receptacle (F-9) 
Screw (F+3) 
Washer (F=3) 
Nut (F=3) 
Utility No. 1 


pane} (X-3) 


Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 
Utllity No. 2 
panel (X-3) 

Screw (F-3) 
Washer (F-3) 
Lockwasher (F+3) 
Utility No. 3 
panel (X-3) 

Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 


18 


19 


20 


21 


22 


- 


9026430 


AN520C10R8 
MS15795-808 
MS35337-81 
1035-13 
AN507C1032R10 
9025950 


AN52Z0C10RS 
MS15795-808 
MS35337-81 
RD265- 1001-0004 
MS24393 C4 
AN924-4C 
MS15795-816 
9025940 


AN520C10R8 
MS15795-868 
MS35337-81 
RD265- 1001-0004 
MS24393 C4 
AN924-4C 
MS15795-816 
9022470-11 


AN529C10N8 
MS15705~808 
MS35337-81 
RN265-1001-0004 
MS824393 C4 
AN924-4C 
MS15795-816 
9025920 


AN520C10R8 
MS815'795-808 
MS35337-81 
RD265- 1001-0004 
MS24393 C4 
AND24-4C 
MS15795-616 
9025910 


ANS20C1ORS 
M$15795-808 
MS35337-81 


Description 


Utility outlet 
panel (X-3) 

Screw (F-3) 

Washer (F-3} 

Lockwasher (F-3) 

Handle (F-3) 

Screw (F-3) 
Medium-pressure 
fuel compatible 
panel (F-1) 

Screw (F-3) 

Washer (F-3) 

Lockwasher (F-3) 

Cap (F-3) 

Union (F-3) 

Nut (F-3) 

Washer (F-3) 
High-pressure 
fuel compatible 
panel (F-1) 

Screw (F-3) 
Washer (F’-3) 

Lockwasher (F-3) 

Cap (F-3) 

Union (F~3) 

Nut (F-3) 

Washer (F-3) 
Low-pressure 


panel (F-1) 


Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 
Cap (F-3) 

Unton (F-3) 

Nut (+3) 
Washer (F-3) 
High-pressure 


panel (F-1) 


Screw (F-3) 

Washer (F-~3) 

Lockwasher (F-3) 

Cap (F-9) 

Union (F+3) 

Nut (F-3) 

Washer (1-3) 
System supply 


panel (T'-1) 


Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 


Figure 10-13, Disassembly of Components Test Console (Sheet 9 of 25) 
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Index Part 
No, No. 


23 9026080 


AN520C10R8& 

MS15795-808 

MS35337-81 
24 9025990 


AN520C10R8 

MS15795-808 

MS35337-81 
25 9025980 


AN520C10R8 

MS15795-808 

MS35337-81 
26 9025970 


AN520C10R8 

MS15795-808 

MS3 5337-81 
24 9025960 


ANS2Z0C1ORE 
MS15795-808 
MS$35337-81 
21-X-W-1-G 
211-36492 
19-9017500- 123 
221-36492 
19-9017500-125 
19804907 


9026404 
ANSLSCOR12 
LD153-00] 1-0008 
NASB79CO6W 
JAN-IN6G45M 
RWO7V761 
9025966 
ANSOTCLOIZRIO 
1.D153-0010-0007 
NASBTSC3W 
9026136 
ANSLSCARS 
LD153-0011-0010 
ANS20C1 018 
LD153-0011-0011 
9025966 


R-3896-5 
Volume I 


Description 


Pneumatic source 
control panel 
(F-1) 
Serew (F-3) 
Washer (F-3) 
Lockwasher (F~3) 
Hydraulic high- 
pressure monitor 
panel (F-1) 
Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 
Hydraulic medium- 
pressure monitor 
panel (F-1) 
Screw (F-3) 
Washer (F-3) 
Lockwasher (F-3) 
Hydraulic differen- 
tial-pressure 
monitor panel (F-1) 
Screw (F+3) 
Washer (F-3) 
Lockwasher (F-3) 
Hydraulic control 
panel (F-1) 
Screw (F-3) 
Washer (F'-3) 
Loekwasher (F-3) 
Switch (F-3) 
Cover plate (F'-3) 
Legend (F-3) 
Cover plate (+3) 
Legend (F-3) 
Terminal board 
(F-3) 
Spacer (F-3) 
Serew (F-3) 
Jisher (f'+3) 
Nul (£-3) 
Diode (F*4) 
Resistor (i-3) 
Support (F-3) 
Screw (F=3) 
Washer (F-3) 
Nul (+3) 
Plate (F=3) 
Serew (F+3) 
Washer (F-3) 
Screw (F-3) 
Washer (F-3) 
Plate (F-3) 


(cont) 


28 


29 


30 
31 


32 


Part 


AN520C10R10 
LD153- 0011-0011 
AN807-16C 
L.D153-0010-0031 
AN924-16C 
MS3102R24-28S 
AN516COR10 
MS15795-805 
NAS679COBW 
AN520UBIORI4 
MS35335-74 
MS20341-10B 
MS25036-8 
AN961-10 
MS3102120-7P 
ANGISCARIO 
MS15795-804 
NAS679CO4W 
9025963 
AN607C1032 R20 
9026070 


AN520C1LOR8 
M£15795-808 
MSd5337-81 
9206000 


AN5S20C10R8 
MS15795-608 
MS95337-81 
ptL749 
19-9026504 


ANSD92 TIC 
4597-8-300 


MS28778-6 
MS28778~16 
AN832-8C 
AN6289C8 
MS828777-8 
ANI39CB 
NA81004-60A 
NAS42 DD8-96 
RD153 - $004 -0004 
NASG79C4W 
MS15795-810 
19-9026509 
486T-8-300 


M&28778-8 


Section X 


Description 


Screw F-3) 
Washer (F-3) 
Adapter (F-3) 
Washer (F-3) 
Nut (F-3) 
Connector (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Terminal (F-3) 
Washer (F-3) 
Connectar (F~3) 
Serew (F-3) 
Washer (F+3) 
Nut (F-3) 
Cover (F-3) 
Screw (F-3) 
Hydraulic panel 
(X~3) 
Screw (F=3) 
Washer (F+3) 
Lockwasher (F-3) 
Pneumatic source 
electrical panel 
(X-1) 
Screw (F-3) 
Washer (F-3) 
Lockwasher (F+3) 
Console {k+2) 
Solenoid valve 
(F-2) 
Hushing (F-3) 
Threaded piace 
(i'-4) 
Packing (F-3) 
Packing (F-3) 
Union (F-3) 
Nut (F+3) 
Ring (F-3) 
Bihaw (F+3) 
Bolt (F-3) 
Spacer (F+3) 
Washer (F-3) 
Nut (I-39) 
Washer (F-3) 
Flowmeter (F-2) 
Threaded piece 
(F+3) 
Packing (F'=3) 
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10-39 


Section X 


36 


37 


38 


39 
40 
41 


10-40 


19-9026515 
AN938C8& 
459T-8-300 


MS28778-8 
19-9026502 


19-9026504 
59'T-4-30055-LOX 
19-9026505 


MS28778-6 
459T-6-300 


AN#O2-6C 
MS28777-6 
AN6289C6 
AN893-14C 
MS28778- 16 
19-9026507 


9026121 
NAS1004-6A 
RN153~ 5004-0004 
NAS679C4W 
MS15795-810 
459T-4-300 


MS28778-4 
19-9026503 


AN038 (16 
ANBI2«16C 
AN6289C16 
MS28778- 16 
MS28777- 16 
59T'-4-300SS 


59R-4-3008S 
50N~4-9008S 
MS28775-214 
651310-843 
101-3830-973 
19-9021035 
AND37C8 
AN893-3¢ 
459T-4-300 


4697T-8-300 


R-3896-5 
Volume [ 


Description 


Transducer (F+2) 
Tee (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 
Solenoid valve 
(F-2) 

Solenoid valve 

(F-2) 

Threaded piece 

(F-3) 

Solenoid valve 

(F-2) 

Packing (F-3) 

Threaded piece 

(F-3) 

Union (F-3) 

Ring (F-3) 

Nut (F-3) 

Bushing (F-3) 

Packing (F-3) 
Dome regulator 
(F'-2) 

Bracket (F«3) 

Bolt (F+3) 

Washer (F-3) 

Nut (F-3) 

Washer (F-3) 

Threaded plece 

(F-3) 

Packing (F-3) 
Solenold valve 
{F2) 

Tee (F-3) 

Union (F-3) 

Nut (1-3) 

Packing (I'-3) 

Ring (¥-3) 

Threaded piece 

(F-3) 

Tailpiece (F-3) 

Nut (F-3) 

Packing (£-3) 
Lamp (F-3) 
Lamp (F-3) 
Transducor (F-2) 

Cross (F-3) 

Bushing (F-3) 

Threaded piece 

(F-3) 

Threaded piece 

(F-3) 


41 


(cont) 


42 


43 


44 


45 


46 
47 
48 


49 


50 


1 


52 


MS28778-4 
MS28778-8 
19-9026508 
486'T'~8-300 


MS28778-8 
19-9021939 


459T-4-300 


MS28778-4 
9026110 
AN5S20C416R10 
MS15795-810 
NAS679C4 W 
19-9026513 


459T-4-300 


MS28778~-4 
BB52749 
RDA17-4001-0020 


3088-9 


Z1303 


ANS520C10R24 
MS15795-808 
MSA3 DDI ~64 
9025925 
ANS20C10ORI4 
MS15795-808 
9022640 
AN520C416B8 
MS15795-810 
NAS679C4W 
19-9022606-1 
459T-4-300 


MS28778-4 
9022513 
MS28778 -2 
19-902 1928-3 
ANSO7C428 R14 
NAS67T9C4W 
4569R-4-300 
450N~4-300 
AN6289C4 
440~4-300 


Description 


Packing (F-3) 
Packing (F-3) 
Flowmeter (F-2) 
Threaded piece 

(F-3) 

Packing (F-3) 
Pressure switch 
(S20, $21, $22, 
$23, S25) (F-2) 

Threaded piece 

(F~3) 

Packing (F-3) 
Bracket (X~3) 

Screw (F-3) 

Washer (F-3) 

Nut (F-3) 
Pressure switch 
(S24) (F-2) 

Threaded piece 

(F-3) 

Packing (F-3) 
Cable (F-3) 
Terminal board 
(F-3) 

Resistor plug 
(RTDS, RTD) 
(F-3) 
Electronics 
flowmeter (F-2) 

Screw (F-3) 

Washer (F-3) 

Space, (F-3) 
Box (X~3) 

Screw (F-3) 

Washer (F-3) 
Outlet (X-3) 

Screw (F-3) 

Washer (F-3) 

Nut (F-3) 
Valve (F-1) 

Threaded piece 

(F-3) 

Packing (F-3)} 
Tube (F-3) 

Packing (F-3) 
Gage (F-1) 

Screw (F-3) 

Nut (F=3) 

Tailpiece (F-3) 

Nut (F-3) 

Nut (F-3) 

Tee (F-3) 


Figure 10-13. Disassembly of Components Test Console (Sheet 11 of 25) 
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Index 
Neo. 


54 
(eont) 


85 


56 


57 


58 


59 


60 


61 
62 


Volume | 

Part | Index 

No, Description No. 
MS28778 -4 Packing (F-3) 64 
MS28777-4 Ring (F-3) 
MS28778 -2 Packing (F~3) 
9026034 Tube (F-3) 
MS28778-2 Packing (F-3) 
489T-4-300 Threaded piece 

(F-3) 
489N-4-300 Nut (f-3) 
9026032 Tube (F-3) 
MS28778~2 Packing (F-3) 
487T-4-300 Threaded piece 
(F-3) 

489N-300 Nut (F-3)} 65 
AN814-4C Plug (F-3) 
MS28778-4 Packingr (F-3) 66 
19-9021929-7 Gage (F-1) 
AN5S20C416R16 Screw (F-3) 67 
MS15795-810 Washer (F-3) 
NAS679C4W Nut (F-3) 68 
459Tt-4-300 Tailpiece (F-3) 
450N-4-300 Nut (F-3) 69 
AN6289C'4 Nut (1-3) 70 
440-4-300 Tee (F-3) 
MS28778-2 Packing (F+3) 71 
MS28%78~-4 Packing (E-3) 
MS28777-4 Ring (I*-3) q2 
0026455 Tube (f-9) 
MS28778-2 Packing (F-3) 
19-902 129-6 Gage (r~1) 
AN520€416R16 Screw (F-3) 
MS16795-810 Washer (F-3) 
NASG79C4W Nul (F-3) 
459-4-300 Tailpiece (F-3) 
450N-4- 300 Nut (F-3) 
AN6289C4 Nut (i-3) 
440 -4-300 Tee (F-3) 
MS28778-2 Packing (f-3) 
MS28778-4 Packing (F-3) 73 
MS28777-4 Ring (F-3} 
0026006 Tube (F-3) 
MS28778 -2 Packing (F-3) 
9026003 Tube (F-3) 
MS2877B-2 Packing (F-3) 
9026005 Tube (F-3) 
MS287'78~2 Packing (1-3) 74 


4871 -4-300 


489N-4-300 
ANS814-4C 
MS&28778-4 


R-2896-5 


Threaded plece 
(F~3) 

Nut (F-3) 

Plug (F-3) 
Packing (I'-3) 


Part 
No. 


19-9021937-7 
AN8S3-16C 
459T-4-300 


MS28778~4 
MS28778- 12 
AN832-8C 
AN893-3C 
AN6289C8 
M8287 7-8 
AN938 C8 
MS28778-8 
9026007 
MS287 78-2 
9026009 , 
MS28778~2 
9026048 
MS28778~2 
489T-4-300 


443-4-000 
9026454 
MS28778 «2 
9026458 
MS287'78 -2 
19-902 1937-12 
ANB93-16C 
4591-4300 


MS&28778-4 
MS28778-12 
ANG2BNCEY 
MS28'7177-8 
AND38C8 
AN832-8C 
ANHOI-3C 
MS28778-8 
9026466 
M&28778-2 
4077 -4-300 


489N-4-300 
AN814-4C 
MS26778-4 
9025935 
MS28778-2 
487'1'-4-300 


489N-4-300 
ANS14-4C 
MS28776 ~4 


ae 


Section X 


Description 
Relief valve (F-1) 
Bushing (F-3) 
Threaded piece 
(F-3) 
Packing (I'-3) 
Packing (F-3) 
Umon (F-3) 
Bushing (F-3) 
Nut (F+3) 
Nut (F-3) 
Tee (F-3) 
Packing (¥-3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F+3) 
Tube (F=3) 
Packing (F-3) 
Threaded piece 
(F-3) 
Cross (F-3) 
Tube (F+3) 
Packing (F-3) 
Tube (i'+3) 
Packing (F-3) 
Relief valve (F-1) 
Bushing (F-3) 
Threaded picee 
(F'-3) 
Packing /1~3) 
Packing (F-3) 
Nut (P«3) 
Ring (F-3) 
Tee (£3) 
Unfou (3) 
Bushing (F’=3) 
Packiiyyz (F-3) 
‘Tube (F-3) 
Packing, (F-3) 
Threaded piece 
(I'+3) 
Nut (F-3) 
Plug (¥-3) 
Packing (F-3) 
Tube (+3) 
Packing (I-3) 
Threaded picee 
(F-3) 
Nut (F-3) 
Plug (F-3) 
Packing (£-3) 
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Section X 


78 
79 
80 
81 


82 


83 
84 


86 


10-42 


9025933 
MS28778-2 
9022459 
M5S28778~2 
19-9021929-4 
AN520C416R16 
MS15795-810 
NAS679C4W 
459R-4-200 
450N-4-300 
AN6289C4 
MS28778-4 
MS28777-4 
MS28778 -2 
$40-4-300 
1026041 
MS28778-2 
9022465 
MS28778-2 
$025922 
MS828778-2 
19-9922606-1 
MS15795-820 
459T~4-300 


459R-4-300 
450N-4-300 
AN6289C4 
MS28778-4 
MS828777-4 
MS28778-2 
440-4-300 
19-9021937-2 
4N893-3C 
MS28478-8 
AN832-4C 
ANO289C4 
MS28778-4 
MS28777-4 
ANS938 C4 
459T-4-300 


925932 
MS2Z8778-2 
9025936 
M&28778-2 
19-9021932-2 
459T-4-300 


MS28778-4 
19-9022606-1 
AN894C8- 4 


R-3896--5 
Volume I 


Tube (F-3) 
Packing {F~3) 
Tuke (F-3) 
Packing (F-3) 
Gage (F~1)} 
Screw (F-3) 
Washer (F-3) 
Nut (F-8) 
Tailpiece (F-3) 
Nut (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (I-3) 
Packing (F-3) 
Tee (F-3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Valve (F-1) 
Washer (F-3) 
Threaded piece 
(F-3) ; 
Tailpiece (F-3) 
Nut (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Packing (F-3) 
Tee (F-3) 
Relief valye (F-1) 
Bushing (F-3) 
Packing (F~3) 
Union (F-3} 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Tee (F-3) 
Threaded piece 
(E'=3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Regulator (F-2) 
Threaded piece 
(F-%) 
Packing (F-3) 
Valve (F-1) 
Bushing (F-3) 


ee ooo 


A RT 


88 
89 


91 


a2 


 entiiemmearen am Abnarescannteentiorammne sade 


459T-8-300 


MS28778-8 
MS28778-4 
443-4-300 
459R-4-300 
A50N-4-300 
AN6289C4 
MS28778-4 
MS28777-4 
MS28778-2 
9026532 
MS28778-5 
9026529 
MS28778-5 
ANODI8 C8 
459T~8-300 


AN893-3C 
459T-4-300 


MS28778-8 
MS28778~-4 
9026095 
MS28778-2 
19--902 1937-6 
AN82-8C 
AN6289C8 
AH938C8 
ANG93-3C 
459T-4~300 


MS28778-8 
MS28777-8 
MS828778~4 
9026484 
MS28% 18-2 
9026015 

M&2 8178-2 
19-9021928-1 
ANDOTC428 R14 
NAS6TIC4IW 
459T-4-300 


MS28778-4 
902.5928 
MS28778~2 
9026478 
M928778-2 
19-902 1934-6 
LD163-0010-0009 
459T-4-300 


Description 


Threaded picce 
(F-3) 
Packing (F-3) 
Packing (F-3) 
Cross (F-3) 
Tailpiece (F-3) 
Nut (F-3) 
Nut (F-3) 
Packing (¥-3) 
Ring (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F~2) 
Tee (F-3) 
Threaded piece 
(F-3) 
Bushing (F-3) 
Threaded piece 
(T'-3) 
Packing (F-3 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Relief valve (F-1) 
Union (F-3) 
Nut (F-2) 
Tee (F.-3) 
Bushing (F-3) 
Threaded piece 
(¥-3) 
Packing (F~3) 
Ring (F-3) 
Facking (F-3) 
Tube (F~3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Gage (F-1) 
Screw (F-3) 
Nut (F-3) 
Threadel piece 
(F-3) 
Packing (F-3) 
Tube (F-3) 
Yacking (F-3) 
Tube (F-3) 
Packing (F-3) 
Gage (F-1) 
Washer (F-3) 
Threaded piece 
(F-3) 


Figure 10-13, Disassembly of Components Test Console (Sheet 13 of 25) 
Cnanged 12 November 1969 


R-3696-5 Section X 


Volume I 
Index "Ss Part Index Part 

No. No. Description No. No, Deseriplion 

98 ANB14-4C Plug (¥-3) 110 489N-8-300 Nut (1'~3) 

(cont) MS28778-4 Packing (F-3) (cont) AN814-8C Plug (+0) 

99 9026473 Tube (I'-3) MS28778-G Packing (F-3) 
M8287 78-2 Packing (F-3) 113 19-902 1927-6 Retief valve (F-1) 
487T -4-390 Threaded piece AN8B93-30 Bushing (f-3) 

{F-3) 4597-4-300 Threaded piece 
489N-4-~200 Nut (F-3) (F-3) 
AN814-4C Plug (¥-3) MS28778-4 Packing (¥-3) 
MS28778-4 Packing (F~3) AN832-8C Union (F-3) 

100 9026477 Tube (F-3) AN6289.C9 Nut (F+3) 
MS28778 -2 Packing (+3) ANS38C8 Tee (F-3) 
407T-4-300 Threaded piece MS28'778 -8 Packing (F-3) 

(F-3)} MS26777-8 Ring: (F-3) 
489N-4-300 Nut (I-3) 112 9026028 ‘Lube (F-3) 
AN814-4C€ Plug (F-3) NMS28778-2 Packing (F-3) 
M528778~4 Packing (F-3) 113 19-9021928~1 Gage (F-2) 

101 9026479 Tube (F-3) 4/1507 C428 R14 Screw (F-3) 
MS28778-4 Packing (F-3) NAS679C4W Nut (¥-3) 

102 9026476 Tube (F-3) 459T-4-300 Threaded piece 
487T~4-300 Packing (F-3) (F-3) 
489N~4-300 Nut (F-3) MS28778~4 Packing (F-3) 
AN814-4C Plug (F-3) 114 9022485 Tube (F-3) 
MS28778~4 Packing (F-3) MS28778-2 Packing (F-3) 

103 19--90A2606-1 Valve (F-1) 115 19-9022606~1 Valve (f-1) 
MS15795-820 Washer (F-3) MS15795-820 Washer (F-3) 
459R-4-300 Tailpiece (F-3) AN832-4C Union (F-3) 
450N-4-300 Nut (F-3) AN6289C4 Nut (F-3) 
AN6289C4 Nut (F-3) ANQ38 C4 Tee (F-3) 
MS28778~2 Packing (F-3) 459T-4-300 Threaded piece 
MS28'7'78-4 Packing (F-3) (F-3) 
MS28777-4 Ring (7-3) MS28778-4 Packing (F-3) 
4597 ~4-300 Threaded piece MS28777-4 Ring (F-3) 

(F-3) 116 19-902 1934-5 Gage (F'-2) 

104 443-4-300 Cross (F-3) LD153-9010-0009 Washer (F-3) 

105 9026483 Tube (F-3) 459T-4-300 Threaded piece 
MS28778 -2 Packing {F-3) (F-3) 

106 9026019 Tube (F-3) AN814~-4C Plug (F-3} 
MS28778-2 Packing (F-3) MS28778-4 Packing (F-3) 

107 9026017 Tube (F-3) 117 9026023 Tube (F-3) 
MS28778-5 Packing (F-3) MS28778-2 Packing (F-3) 

iv3 9026016 Tube (F-3) A&7TT~4-300 Threaded piece 
MS28778-5 Packing (F-3) (F-3) 

109 9026018 Tube (F-3) 489N-4- 200 Nut (F-3) 
MS28778-5 Packing (F-3) AN814-4C Plug (F-3) 

46 7'C+8-300 Threaded piece MS28778~4 Packing (F-3) 
(F-3) 118 9026025 Tube (F-3) 
489N-8-360 Nut (F-3) MS28778-2 Packing (F-3) 
£N814-8C Plig (F-3) 487S~4-300 Threaded piece 
MS28778-8 Packing (F~3) (F-3) 

110 9026012 Tube (F-3) 489N~-4-300 Nut (F-3) 
MS28778-5 Packing (F-3) AN814-4C Plug (F-3) 
487T-8-300 Threaded piece MS28778-4 Packing (F«3) 

(F-3) 
Figure 10+13, Disassembly of Components Test Conscle (Sheet 14 of 25) 


Adted 12 November 1969 


10-424 


Section X R-3896-5 
Yolume I 
Index Mart Index Part 
No. No, Description No. No, Description 
119 9026537 Tube (F-3) 127 9026489 Tube (F-3) 
MS28778-2 Packing (F-3) MS28778--2 Packing (F-3) 
120 9026027 Tube (F~3) 4871T-4-300 Threaded piece 
MS28778-2 Packing (F-3) (F-3) 
487 7T-4-9300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
45 9N-4-300 Nul (F-3) MS28778~-4 Packing (F-3) 
ANB14-40 Plug (F-3) 128 9026047 Tube (F-3) 
MS28778-4 Packing (F-3) MS28778~2 Packing (F-3) 
121 9046072 Tube (£-3) 487T~4-300 Threaded piece 
NMS28778-2 Packing (F-3) {F-3) 
487TT-4-300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
499N- 4-300 Nut (F-3) MS28778-4 Packing (F-3) 
ANOU4 AC Plug (F-3) 129 9026049 Tube (F-3) 
MS28778-4 Packing (F-3) MS287'78-2 Packing (F-3) 
132 9026078 Tuhe (F-3) 487T-4-300 Threaded piece 
MSZU778 -2 Packing (F-3) (F-3) 
SE7T+4-300 Threaded picce 4B9N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
489N-4-300 Nut (f-3) MS2B778-4 Packing (F-3) 
AN614-4C Plug (F-3) 130 9026045 Tube (F-3) 
MS28778-4 Packing (F-3) MS28778-2 Packing (F-3) 
123 9026487 Tube (F-3) 487T-4-300 Threaded piece 
MS28778-2 Packing (F~3) (F-3) 
487T-4-300 Threaded piece 489N-~4-300 Nut (F-3) 
(F-3) ANB14-4C Plug (F- 3) 
489N-4-300 Nut (F-3) MS28778-4 Packing (F-3) 
AN814-4(¢ Plug (F-3) 131 9026014 Tube (F-3) 
MS28778-4 Packing (F-3) MS28778 -2 Packing (F+3) 
124 9026486 Tube (F-3) 487 T-4-300 Threaded piece 
MS28778-~2 Packing (F-3)} (F-3) 
4871T-4-300 Threaded piece 489N-4-300 Nut (¥~3) 
(F-3) ANS 14-40 Pluss (F-3) 
489N-4-300 Nut (F-3) MS28773-4 Packing (F-3) 
ANB 14~-4¢: Plug (F-3) 132 9026066 Tube (F-3) 
MS28778~4 Packing (f-3) MS28778 -2 Packing (4-3) 
125 9026938 Tube (F-3) 487T-4-300 Threaded piece 
M528778 -2 Packing (F-3) (F~3) 
487T-4-300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
489N-4+300 Nut (F+3) MS28778-4 Packing (F-3) 
AN814-4C Plug (F-3) 133 9026076 Tube (F-3) 
MS528778-4 Packing (F-3) MS28778 +2 Packing (F-3) 
126 9026044 Tube (F-3) 487T-4~300 Threaded piece 
MS28778-2 Packing (¥-3) (F 3) 
487T-4-300 Threaded piece 489N~-4-300 Nut (F-3) 
{F-3) ANB14-4C Plug (F~3) 
489N-4-300 Nut (F~3) MS287'78~4 Packing (F-3) 
AN814-4C Plug (F--3) 
MS28%78-4 Packing (F-9) 
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Figure 10-13. Disassembly of Components Test Console (Sheet 15 of 25) 


10-42B Added 12 November 1969 


R-3896-5 Section X 
Volume I 
Index Part Index Part 
No. No Description No. No. Description 
134 9026057 Tube (F-3) 141 487T-4-300 Threaded piece 
MS28778~2 Packing (F-3) (cont) (F-3) 
487T-4-300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
489N-4-300 Nut (F-3) MS28778-4 Packing (F-3) 
AN814-4C Plug (F-3) 142 9025979 ‘Tube (F-3) 
MS28%78~4 Packing (F-3) M$828778~2 Packing (F-3) 
135 9026053 Tube (F-3) 4871'-4-300 Threaded plece 
MS28778-2 Packing (P-3) (F-3) 
487T-4-300 Threaded piece 489N-4-300 Nut (17-3) 
(F-3) AN814-4C Plug (F-3) 
489N-4-300 Nut (F-3) MS28778-4 Packing (F-3) 
AN814-4C Plug (F-3) 143 9026064 Tube (F-3) 
MS28778~-4 Packing (F-3, MS28778-2 Packing (F-3) 
136 9026054 Tube (F-3) 4774-300 Threaded piece 
MS28778-2 Packing (F-3) (F-3) 
497T-4-300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
489N-4-300 Nut (£-3) M528778~4 Packing (F-3) 
AN814-4C Plug (F-3) 144 9026062 Tube (F-3) 
MS28778~-4 Packing (F-3) MS28778-2 Packing (F-3)} 
137 9026055 Tube (F-3) 487T-4-300 Threaded piece 
MS28778-2 Packing (I*3) (F-3) 
487T-4-300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
489N-4-300 Nut (F-3) MS28778-4 Packing (F-3) 
AN814-4C Piug (F-3) 145 9026496 Tube (F-3) 
MS28778-4 Packing (F-3) MS28778~2 Packing (F-3) 
138 9026656 Tube (F-3) 487T-4-300 Threaded piece 
MS28778-2 Packing (F-3) (F-3) 
487-4~300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN811-4C Plug (F-3) 
489N-4-300 Nut (F-3) MS28778 -4 Packing (F-3) 
ANB14-4C Plug (¥-3) 146 9026497 Tube (F-3) 
MS28778- 4 Packing (F-3) MS28778-2 Packing (F-3) 
139 9026035 Tube (F-3$) 48%'T-4-300 Threaded piece 
MS287'78-2 Packing (F-3) (F--3) 
487T-4-300 Threaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4€ Plug (F~-3) 
489N-4-300 Nut (F-3) MS28778~4 Packing (F-3) 
AN814-4C Plug (F-3) 147 9025954 Tube (F-3) 
MS28778~-4 Packing (F-3) MS28778-2 Packing (F-3) 
140 9026492 Tube (F-3) 4877 ~-4-300 Threaded piece 
MS28778-2 Packing (F-3) (F-3) 
487T-4-300 ‘Tareaded piece 489N-4-300 Nut (F-3) 
(F-3) AN814-4C Plug (F-3) 
489N-4-300 Nut (F-3) MS28778-4 Packing (F+-3) 
AN814-4C Plug (F-3) 148 9026039 Tube (F-3) 
MS28778-4 Packing (F-3) MS28778-2 Packing (F-3) 
141 9025904 Tube (F-3) 149 489T-4~-300 Threaded piece 
MS28778-2 Packing (F-3) (F -3) 


Figure 10-13. Disassembly of Components Test Congole (Sheet 16 of 25) 


Added 12 November 1969 


10-42C 


Section X R-3896-5 
Volume I 

Index Part Index Part 

No. No. Description No, No, Description 

150 9025953 Tube (F-3) 161 MS28778-4 Packing (F-3) 
MS28778-2 Packing (F-8) (cont) MS828777-4 ning (F-3) 

151 9022459 Tube (F-3) MS28778-2 Packing «.-3) 
MS28778-2 Packing (F-3) 4591T-4-300 Threaded piece 

152 19-902 1929-8 Gage (F-1) (F-3) 
ANB20C416R14 Serew (F-3) 162 19-9022606-1 Valve (F-1) 
NASE79C4V/ Nut (F-3) 163 9025955 Tube (F-3) 
MS15795-810 Washer (F-3) MS28778-2 Packing (F-3) 
459R-4~300 Tailpiece (F-3) 164 9025949 Tube (F-3) 
450N-4-300 Nut (F-3) MS28778-2 Packing (I'-3) 
AN6269C4 Nut (F-3) 165 19-9021932-2 Regulator (F~2) 
440-4-300 Tee (F-3) 459T-~4-300 Threaded piece 
MS287 78-4 Packing (F-3) {F-3) 
MS28777-4 Ring (F-3) MS28778-4 Packing (F-3) 
MS28778-2 Packing (F-3) 166 9026037 Tube (F-3) 

153 9022456 Tube (F-3) MS28778 -2 Packing (F-3) 
MS2877%8-2 Packing (F-3) 167 489T-4-300 Threaded piece 

154 9022577 Tube inet : (F-3) 
MS25778-2 Packing (F=3) 168 9025946 Tube (F-3) 

155 19-9022606-1 Valve (F-1) MS28778-2 Packing (F+3) 
MS15795--820 Washer (F-3) 169 9022468 Tube (F-3) 
459R-4-300 Tailpiece (F-3) MS28778-5 Packing (F-3) 
450N-4-300 Nut (F-3) 170 19~9022606-1 Valve (F-1) 
AN6289C4 Nut (F-3) MS15795-820 Washer (F-3) 
459T-4-300 Threaded piece AN832-8C Union (F-3) 

(F-3) AN6289C8 Nut (F-3) 
MS28778-4 Packing (F~3) AN938C8 Tee (F-3) 
MS28777-4 Ring (F-3) 459T-8-300 Threaded piece 
MS28778-2 Packing (F-3) {F-3) 
440-4-300 Tee (F-3) 459T-4-300 Threaded piece 

156 19-9021937-6 Relief valve (F-1) (F-3) 
AN832-8C Union (F-3) AN893-3C Bushing (F-3) 
AN6289C8 Nut (F-3) MS28778-8 Packing (F-3) 
AN937C8 Cross (F-3) MS287'78-4 Packing (F-3) 
AN893-3C Bushing (F-3) MS28777-8 Ring (F-3) 
459T-4-300 Threaded piece 171 12-9021929-10 Gage (F-2) 

(F-3) AN520C416R14 Screw (F-3) 
MS28778+8 Packing (F-3) NAS6T9CAW Nut {F-3) 
MS28777-8 Ring (F-3) MS15795-810 Washer (F-3) 
MS28778-4 Packing (F-3) 459R--4-300 Tailpiece (F-3) 

167 9026068 Tube (F-3) 450N-4-300 Nut (F-3} 
MS287768~2 Packing (F-3) AN6G289C4 Nut (F'-3) 

158 9025976 Tube (F-3) MS28776-4 Packing (F-3) 
MS287'78-2 Packing (F-3) MS2877'7-4 Ring (F-3) 

159 9025956 Tube (F-3) MS287'78-2 Packing (F'-3) 
MS28778-2 Packing (F-3) 44U-4-300 ‘Tee (F-3) 

160 9026043 Tube (F-3) 172 9022465 Tube (2-3) 
MS28778-2 Packing (F-3) MS28778-2 Packing (F-3) 

161 443-4~-300 Cross (F-3) 178 9022473 Tube (F-3) 
459R-4-300 Tailpiece (F-3) MS28778-2 Packing (F=3) 
450N-4-300 Nut (F-3) 174 19-9022606-1 Valve (F-1) 
AN6289C4 Nut (F-3) MS15795-820 Washer (1-3) 


10-42D 


Figure 10-13. Disassembly of Components Test Console (Sheet 17 of 25) 
Added 12 November 1969 


R-3896-5 


Section X 


Volume I 

Index Part Index Part 

No. No. Description No. No, Description 

174 4501~4-300 Tailpioce (F-3) 185 19-9026514 Check valve (1-3) 

(cont)  450N~-4-300 Nut (F-3) * ANB15-9C Union (1-3) 
AN6239C4 Nut (F-3) AN893-12C Bushing (F-3) 
459T~4-300 Threaded piece 499T-6-300 Threaded piece 

(F-3) (P-3) 

MS28778-4 Packing (F-3) MS28778-8 Packing (F-3) 
MS28777-4 Ring (F-3) M528778~-6 Packing (F-3) 
MS28778-2 Packing (F-3) ANB15-6C Union (¥-3) 
440-4-300 Tee (F-3) 186 926036 Tube (F-3) 

175 9026069 Tube (F-3) MS28778-2 Packing (F-3) 
MS28778-2 Packing (F-3) 187 4897-4-300 Threaded piece 

176 9025942 Tube (F-3) (F-3) 
MS28778-2 Packing (F-3) 188 9025947 Tube (F-3) 

177 9022462 Tube (F-3) MS828778-2 Packing (F-3) 
MS28778-5 Packing (F-3) 189 9022459 Tube (F-3) 

178 19-9021932-5 Regulator (F-2) MS28778 -2 Packing (F-3) 
459T-6-300 Threaded piece 190 9026042 Tube (F-3) 

(F-3; MS28778-2 Packing (F-3) 
4597-8-300 Threaded piece 191 19-9021929-1 Gage (F-1) 

(F-3) AN520C415R16 Screw (F-3) 
MS28778 -6 Packing (F-3) NAS679C4W Nut (F-3) 
MS28778~-8 Packing (f-3) MS15795-810 Washer (F-3) 

179 AN937C8 Cross (F-3) 459R-4-300 Tailpiece (F-3) 
AN893-38C Bushing (F-3) 450N-4-300 Nut (F-3) 
459T-8-300 Threaded picce AN6289C4 Nut (F-3) 

(F-3) MS28778-4 Packing (F-3) 
4597-4-300 Threaded piece MS828777-4 Ring (F-3) 

(F-3) MS28778-2 Packing (F-3) 
MS28778-8 Packing (F-3) 440-4-300 Tee (F-3) 
MS828778-4 Packing (F-8) 192 9026046 Tube (F-3) 

180 9026097 Tube (F-3) MS28778~2 Packing (F-3) 
MS28778-5 Packing (F-3) 193 9022464 Tube (F-3) 
487T-8-300 Threaded piece MS28778-2 Paching (F-3) 

(F-3) 194 19-9022606-1 Valve (F-1) 
489N-8-300 Nut (F-3) MS15795-820 Washer (F-3) 
ANB14-8C Plug (F~3) 459R-4-300 Tailpiece (F-3, 
MS2Z8778-8 Packing (F-3) 450N~4~300 Nut (F-3) 

181 9026527 Tube (F-3) AN6289C4 Nut (F-3) 
MS828778-2 Packing (F-3) 440-4-300 Tee (F-3) 

182 9025945 Tube (F-3) 4597-4-300 Threaded piece 
MS28778-2 Packing (F-3) (F-3) 

183 9026099 Tube (£+3) MS28778-4 Packing (F-3) 
MS28778-4 Packing (F-3) MS28777-4 Ring (F-3) 

184 AN938C6 Tee (F-3) MS28778-2 Packing (¥-3) 
459T-6-300 Threaded piece 195 19-9021937-1 Relief valve (F-1) 

(F-3) AN893-16C Bushing (F-3) 
AN893-2C Bushing (F-3) AN832-8C Union (F-3) 
459T~4-300 Threaded piece AN6289C8 Nut (F-3) 

(¥-3) AN893-3C Bushing (F-3) 
MS28778-6 Yacking (F-3) 459T-4-~300 Threaded piece 
MS28778-4 Packing (F-3) (F-3) 
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Figure 10-13. Disassembly of Cemponents Test Console (Sheet 18 of 25) 


Added 12 November 1969 10-42E 


Section X R-3896-5 
Volume I 
Index Pari Index Part 
No. No, Description No. No. Description 
195 MS28778~ 12 Packing (F-3) 209 9022465 Tube( F-3) 
(cont) MS28778-8 Packing (F-3) MS28778-2 Packing (¥-3) 
MS28777-8 Ring (F-3) 210 9022455 Tube (F-3) 
MS28778~4 Packing (F~3) MS2877B-2 Packing (F-3) 
196 9025938 Tube (F-3) ail 19-9022606-1 Valve (F-1) 
MS828778-2 Packing (F-3) MS15795-820 Washer ({F-3) 
19? 9025957 Tube (F-3) 459R-4-300 Tailpiece (F-3) 
MS28778-2 Packing (F-3) 450N-4-300 Nut (F-3) 
198 19-9021932- 1 Regulator (F-2) ANG6289C4 Nut (F+3) 
459T-4-300 Threaded piece 459T-4-306 Threaded piece 
(F-3) (F-3) 
MS28778~4 Packing (F-3) MS28778-4 Packing (F-3) 
199 19-9022606-1- Valve (F=1) MS28777-4 Ring (F-3) 
MS15795-820 Washer (F-3) MS28778~2 Packing (¥-3) 
200 443-4~300 Cross (F~3) 212 440-4-300 Tee (F-3) 
459R-4-300 Tailpiece (F-3) 213 8022453 Tube (F-3) 
450N-4-300 Nut (F-3) MS28778-2 Packing (F-3) 
AN6289C4 Nut (F-3) 214 19-9021932-3 Regulator (¥-2) 
MS28778-4 Packing (F-3) 459T-4-300 Threaded piece 
MS28777-4 Ring (F-3) (F-3) 
MS28778-2 Packing (F-3) MS29778-4 Packing (F-3) 
201 9025939 Tube (F-3) 215 18-9022606- 1 Valve (¥-1) 
MS28778-2 Packing (F-3) MS15795-820 Washer (F-3) 
487T-4-300 Threaded piece 216 443-4-300 Cross (F-3) 
(F-3) 459R-4-300 Tailpiece (F-3) 
489N-4-300 Nut (F-3) 450N-4-300 Nut (F+3) 
AN814-4C Plug (F-3) AN6289C4 Nut (F-3) 
MS28778-4 Packing (F-3) MS28778-4 Packing (F-3) 
202 9025937 Tube (F-3) MS28777-4 Ring (F-3) 
MS828778-2 Packing (F-3} MS28778-2 Packing (F-3) 
203 9026051 Tube (F-3) 217 9025926 Tube (F-3) 
MS28778 ~2 Packing (F-3) MS28778~-2 Packing (F-3) 
204 489T-4-300 Threaded piece 218 440-4-300 Tee (F-3) 
(F-3) 219 9022353 Tube (F~3) 
206 9025927 Tube (F-3} MS28778~-2 Packing (F-3) 
MS28778-2 Packing (#3) 220 9025918 ‘Tube (F-3) 
206 9022459 Tube (F-3) MS287'18~4 Packing (F-3) 
MS&28778-2 Packing (F-3) 221 19-9022606-1 Valve (F-1) 
207 9022468 Tube (F-3) MS15795-820 Washer (F-3) 
MS28778-2 Packing (F-3) AN894C6-4 Bushing (F-3) 
208 19-9021929-5 Gage (F-1) MS28778 -4 Packing {F-3) 
AN520C416R16 Screw (F-3) AN832-6C Union (F-3) 
MS15795-810 Washer (F'-3) AN6289C6 Nut (F-3) 
NAS679C4W Nut (F-3) MS28777-6 Ring (F-3) 
459R-4-300 Tailplece (F-%) 459T-6-300 Threaded piece 
450N-4-300 Nut (F-3) (F-3) 
AN8289C4 Nut (F-3) 459'T-4-300 Threaded piece 
MS287'78-4 Packing (F-3) (F-3) 
MS28777-4 Ring (F+3) MS28778-6 Packing (F-3) 
MS28778-2 Packing (F-3) AN938 C6 Tee (F-3) 
440-4-~300 Tee (F-3) AN893-2C Bushing (F-3) 
Figure 10-13. Disassembly of Components Test Console (Sheet 19 of 25) 
10-42F Added 12 November 1969 


224 
225 
226 


228 
229 
230 


231 
232 


9025917 
MS28778~4 
19 .9017879-2 
ANDSISCERIO 
MS1$795-805 
NAS679CO6W 
AN832-4C 
AN6289C4 
MS28778~4 
MS28777-4 
902.6093 
MS28778-2 
9026088 
MS28778-2 
19-9021937-5 
440-4~300 
459R-4-300 
450N-4-300 
AN6289C4 
AN893-4C 
M828778-4 
MS28777-4 
MS28778-2. 
MS28778-~ 12 
19-9017923-2 
AN894 (6-4 
MS28778-4 
MS28778-6 
459T-6-300 


459T-4-300 


9026092 
MS28778-2 
9025916 
MS28778-4 
AN?37C6 
459T-6-300 


MS28778-6 
AN893 -2C 
MS28778-4 
459T-4-300 


9026094 
MS28778-2 
19~9017879-2 
ANSI5C6R10 
MS15795-805 
NAS679 COBW 
AN832~4C 
AN6289C4 


Figure 10-13, 


« Tube (I-3) 
Packing (F-3) cont 


R-3896-5 
Volume J 


estat me: a Ny 


Description 


Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Union (F-3) 
Nut (F-3) 
Packing (¥F-3) 
Ring (F-3) 234 

Tube (F-3) 235 
Packing (F-3) 

Tube (F-3) 236 
Packing (F-3) 

Relief valve (F-1) 
Tee (F-3) 
Tailpiece (F-3) 
Nut (F-3) 

Nut (F-3) 
Bushing (F-3) 
Packing (F~3) 


Ring (F-3) 

Packing (F-3) 

Packing (F-3) 237 
Filter (F-3) 238 

Bushing (F-3) 

Packing (F-3) 239 


Packing (F-3) 
Threaded piece 
(F-3) 
Threaded piece 
(F+3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F«3) 
Cross (F-3} 240 
Threaded piece 
(F-3) 241 
Packing (F-3) 242 
Bushing (F-3) 
Packing (F-3) 243 
Threaded piece 
(F-3) 244 
Tube (F-3) 
Packing (F-3) 
Gage (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Union (F-3) 
Nut (F-3) 


tl en 


MS28778-4 
MS828777-4 
AN893-2C 
MS28778-6 
459T-6-300 


AN938 C6 
9025914 
MS287'18 -4 
19-9026514 
9025915 
MS28778-4 
AN937C8 
AN815-8C 
AN894C8-4 
AN893-12C 
MS28778-8 
459T-4-300 


MS28778-4 
459T-6-300 


MS28778-6 
19-9017897-1 
9026087 
MS28778-2 
19-9017879-2 
AN5I5C6RI1O 
MS15795-805 
NASB79COEW 
459R-4-300 
AN6289C4 
MS23778-4 
MS28777~4 
450N-4-306 
MS28778-2 
9026089 
MS28778 -2 
443-4-300 
9022422 
MS28778 -2 
9022432 
MS28778-2 
19-9021937-5 
AN893-13C 
MS8S28778- 12 
459T-6-300 


MS28778-6 
9026086 


_ MS28778~4 


Secticu X 


Description 


Packing (F-3) 
Ring (F-3) 
Bushing (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Tee (F-3) 
Tube (F-3) 

Packing (F-3) 
Check valve (F-3) 
Tube (F-3) 

Packing (F-3) 
Cross (F-3) 

Union (F-3) 

Rushing (F-3) 

Bushing (F-3) 

Packing (F-3) 

Threaded piece 

(F-3) 

Packing (F-3) 

Threaded piece 

(F-3) 

Packing (F-3) 
Check valve (F-3) 
Tube (F-3) 

Packing (F-3) 
Gage (F-3) 

Screw (F-3) 

Washer (F-3) 

Nh (F-3) 

sdilpiece (F-3) 

Nut (F-3) 

Packing (F+3) 

Ring (F-3) 

Nut (F-3) 

Packing (F+3) 
Tube (F-%) 

Packing (F-3) 
Cross (F-3) 
Tube (F-3) 

Packing (F-3) 
Tube (¥-3) 

Packing (F-3) 
Relief valve (F-3) 

Bushing (F-3} 

Packing (F-3) 

Threaded piece 

(F-3) 

Packing (F-3) 
Tube (F-3) 

Packing (F-3) 


Disassembly of Components Test Console (Sheet 20 of 25) 
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10-42G 


Section X 


247 
248 
249 
250 


251 
252 


255 


10-42H 


19-9022606- 1 
MS15795-.820 
AN894C6-4 
MS28778-4 
459T-6-300 


MS28778~6 
9025913 
MS28778 -4 
9025912 
MS28778-4 
9025878 
MS28775-018 
AN938C12 
459T. 12-300 


MS28778-12 
AN893-16C 
459T-8-300 


MS28778-8 
9025877 
MS28775-018 
19-9026501 
AN832-12C 
MS28778- 12 
MS28777-12 
AN8289C12 
AN938C12 
AN939C12 
459T- 12-300 


AN893-4C 
459T~4-300 


MS28778-4 
9025994 
MS28778-2 
19-9026516-3 
AN520C416R16 
MS15795-810 
NAS67T9C4W 
459T-4-300 


MS28778~4 
19-9026510 
9025993 
MS28775-018 
487T- 12-300 


489N~12-300 
AN814-12C 
MS28778-12 


—— 


Description 


Valve (F-1) 
Washer (F-3) 
Bushing (F-3) 
Packing (F-3) 
Threaded plece 
(F-~3) 

Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Tee (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 
Bushing (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Valve (F-2) 
Union (F-3) 
Packing (F-3) 
Ring (F-3) 

Nut (F-3) 

Tee (F-3) 
Elbow (F-3) 
Threaded piece 
(F-3) 

Bushing (F-3) 
Threaded plece 
(F+3) 

Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Gage (F-2) 
Screw {F-3) 
Washer (F-3) 
Nut (F-3) 
Threaded piece 
(F-9) 

Packing (F-3) 
Snubber (F'-3) 

Tube (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Nut (F-3) 
Plug (F-3) 
Packing (F-3) 


R-38 96-5 
Volume I 


257 
258 
259 


260 


261 


262 


263 


264 


Part 
No. 


19-90265901 
AN893-16C 
ANY32-8C 
AN6289C8 
ANO939C8 
AN938C8 
459T-8-300 


AN893-3C 
459T-8-300 


MS28778-4 
MS28778-8 
MS28777-8 
M8S28778- 12 
9025876 
MS28778-5 
9025995 
MS28778-2 
9025998 
MS28778~-5 
487T-8-309 


489N-8-300 
AN814-8C 
MS28778-8 
19-9026516-1 
AN520C416R16 
MS15795-810 
NAS679C4W 
459T-4-300 


MS28778-4 
9026534 
MS28778-2 
19~9026510 
459T-4-300 


MS28778~4 
ANS38 C4 
19-9026512~-1 
MS28778-4 
AN832-4C 
AN6G289C4 
MS2B777-4 
AN893-3C 
AN937C8 
MS828778-8 
459T-8-300 


AN894C8-4 
9025996 
MS28778-5 


Description 


Valve (F-2) 
Bushing (F-3) 
Union (F-3) 
Nut (F-3) 
Elbow (F-3) 
Tee (F-3) 
Threaded piece 
(F-3) 

Bushing (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 
Packing (F-3) 
Ring (F-3) 
Packing (F~3) 

Tube (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Nut (F-3) 
Plug (F-3) 
Packing (F-3) 

Gage (F-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Threaded piece 
(F-3) 

Packing {F-3) 

Tube (F-3) 
Packing (f-3) 

Snubber (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 
Tee (F-3) 

Relief valve {F-2) 
Packing (F-3) 
Union (F-3) 
Nut (F-3) 

Ring (F-3) 
Bushing (F-3) 
Cross (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Bushing (F-3) 

Tube (F-3) 
Packing (F-3) 


Figure 10-13, Disassembly of Components Test Console (Sheet 21 of 25) 
Added 12 November 1969 


R-3896~5 Section X 
Volume I 
Index “Part a Index Part — 
Description No. No Description 


No. No. 


Relief valve (F-2) 277 19-9026516~-3 


265 19-9026512-2 


Gage (F-2) 


266 = 9026533 Tube (F-3) AN520C416R16 Screw (F-3) 
MS28778-2 Packing (F-3) MS15795-810 Washer (F'-3) 

267 19-9026516~-2 Gage (F-3) NASG679C4W Nut (F-3) 
AN520C416R16 Screw (F-3) 19-9026510 Snubber (F-3) 
MS15795-810 Washer (F-3) 459'6-4-300 Threaded piece 
NAS679C4W Nut (F-3) (F-3) 

459 T-4-300 Threaded piece MS28778-4 Packing (F-3) 
(F-3) 9025978 Tube (F-3) 
MS28778-2 Packing (F-3) MS828775-018 Packing (F-3) 

268 9026452 Tube (F-3) 9026059 Tube (F-3) 
MS287'8-2 Packing (F-3) MS28775-018 Packing (F-3) 

269 9025983 Tube (F-3) 19-9026501 Valve (F-2) 
MS28778-5 Packing (F-3) 459T- 12-300 Threaded piece 

270 440-4-300 Tee (F-3) (F-3) 

271 9025987 Tube (F-3) AN832-12C Union (F-3) 
MS28778-5 Packing (F-3) MS287 78-12 Packing (F-3) 

272 9025985 Tube (F-3) AN6289C12 Nut (F-3) 
MS28778-5 Packing (F-3) AN939C12 Elbow (F-3) 

273 19-9026501 Valve (F-2) MS828777~ 12 Ring (F-3) 
AN893~-16C Bushing (F«3) AN938 C12 Tee (F-3) 
AN832-8C Union (F-3} AN893-4C Bushing (F-3) 
AN6289C8 Nut (F-3) MS28778~-4 Packing (F-3) 
AN939C8 Elbow (F-3) 459T-4-300 Threaded piece 
AN938 C8 Tee (F-3} (F-3) 
459T-8-300 Threaded piece 9025974 Tube (F-3) 

(F-3) MS28778-2 Packing (F-3) 
AN893-3C Bushing (F-3) 19-9026517 Indicator (F+2) 
459T-4-300 Threaded piece 1,D153-0010-0009 Washer (F-3) 

(F-3) ANB14-4C Plug (F-3) 
MS28778 -4 Packing (F-3) MS287'T8-4 Packing (F-3) 
MS28778-8 Packing (F-3) 19-9026510 Snubber (F-3) 
MS28777-8 Ring (F-3) 459T-4-300 Threaded piece 
MS2Z8778- 12 Packing (F-3) (F-3) 

274 9025999 Tube (F-3) MS28778-4 Packing (F-3) 
MS28778-5 Packing (F-3) ANR14-4¢: Plug (F-3) 
487T-8-300 Threaded piece MS28778-4 Packing (F-3) 

(F-3) 9025973 Tube (F-3) 
489N-8-300 Nut (F-3) M828778 -2 Packing {F-3) 
AN814-8C Plug (F-3) 487T~4-300 Threaded piece 
MS28778-8 Packing (F-3) (F-3) 

275 9025948 Tube (F-3) 489N-4-300 Nut (F-3) 
MS28778-2 Packing (F-3) ANS814-4¢ Plug (F-3) 

276 9025982 Tube (F-3) MS28778 -4 Packing (F-3) 
MS28778 -5 Packing (F-3) 9025975 Tube (F-3) 
4871'-8-300 Threaded piece MS28775-018 Packing (F-3) 

(F-3) 487T-12-300 Threaded piece 
489N-8-300 Nut (F-3) (F-3) 
AN814-8C Plug (F-3) 489N-12-300 Nut (F-3) 
MS28778-8 Packing (F-3) AN814-12C Plug (F+3) 


MS28778- 12 


Packing (F-3) 


— eee 


Figure 10-13, Disassembly of Components Test Console (Sheet 22 of 25) 


Added 12 November 1969 10-425 


Section X 


Index 
No, 


236 


287 
288 


289 
290 


291 


292 


292 


—_ Part 


No. 


19-9026501 
AN893-16C 
AN832-8C 
AN6289C8 
MS28778~8 
MS28777-8 
AN939C8B 
AN938 C8 
459T-8-300 


AN893--3C 
459T-4-300 


M828778-4 
MS28778-12 
9026061 
MS828778-5 
ANS38 C12 
499T-12-300 


MS28778- 12 
AN893~-16C 
MS28778-8 

459T-8-300 


9025996 
MS28778-2 
9025879 
MS28778-5 
487T-8-300 


489N-8-300 
AN814-8C 
M&28778-8 
9025968 
MS28778-2 
AN938CI16 


59T-4-3005S+-LOX 


MS28778- 16 
ANB93-5C 
459T-4~-300 


MS28778 -4 
9026439 
MS28775-214 
87T-4-3008S 


89N~-4-30085 
AN814-16C 
MS28778 - 16 


10-42K 


Description 


Valve (F-2) 
Bushing (F-3) 
Union (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Elbow (F-3) 
Tee (F-3) 
Threaded piece 
(F-3) 

Bushing (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Tee (F-3) 
Threaded piece 
(F-3) 

Packing (¥-3) 
Bushing (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Tube (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Nut (F-3) 
Plug (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 

Tee (F-3) 
Threaded piece 
(F-3) 

Packing (f-3) 
Bushing (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 

Tube (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Nut (F-3) 
Plug (F-3} 
Packing (F+3) 


see Ree 


Added 12 November 1969 


—n 


R-3896-5 
Volume ! 


294 
295 
296 


297 


298 


269 
300 


301 


TE it ee 


Index. Part 
No, 


No. 


9025964 
MS287'18-2 
9026058 
MS28778-2 
9026436 
MS28775-214 
87T-4-3008S 


89N-4-30088 
AN814-16C 
MS28778 ~1.6 
9026435 
MS28775--214 
87T-4-3008S 


89N-4-3008S 
ANB14-16C 
MS28778-16 
ANS927C16 
50N -4-30088 
59T-4-3008S 


59R-4-360S8 
AN8I92-16C 
AN6289C16 
MS28778-16 
MS28777- 16 
MS28775-214 
AN893-5C 
MS828778-4 
459T-4-300 


9026437 
MS287768-2 
9026442 
MS&28':'78-2 
AN937C16 
AN832-16C 
AN6289C16 
MS28778-16 
MS28777-16 
59R-4-3008S 
50N-4-300S88 
59T-4-30083S 


MS28775-214 
AN893-5C 
459T-4-300 


AN893-17C 
19-9026515 


ee a Le 


Description 


Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 
Nut (F-3) 
Plug (F-3) 
Packing (F-3) 
Tube (F~3) 
Packing (F-3) 
Threaded piece 
(F-3) 
Nut (F-3) 
Plug (F-3) 
Packing (F-3) 
Cross (F-3) 
Nut (F+3) 
Threaded piece 
(F-3) 
Tailpiece (F-3) 
Union (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-9) 
Packing (F-3) 
Bushing (F-3) 
Packing (F+3) 
Threaded plece 
(F-3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F~3) 
Cross (F-3) 
Union (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Tailpiece (F-3) 
Nut (F«3) 
Threaded piece 
(F-3) 
Packing (F-3) 
Bushing (F-3) 
Threaded piece 
(F-3) 
Bushing (F-3) 
Transducer 


rer CE EE TY 


Figure 10-13, Disassembly of Components Test Console (Sheet 23 of 25) 


306 


307 


308 


309 


310 


31] 


312 


313 


Part 
No. 


MS28778~-8 
MS28778-4 
9026447 
MS28778-2 
440-4-300 
9026446 
MS28778~2 
19-9022606-1 
MS15795-820 
459T-4-300 


MS28778-4 
19-P917879-9 
AN515C6R10 
MS15795-805 
NAS679COBW 
459T-4-300 


MS28778-4 
$026082-5 
ANT37TW44-48 
AN807-16C 
AN924-16C 
9026082 
ANT737T W44 -48 
AN807-16C 
AN924-16C 
nN937Cci2 
MS28778-12 
459T-12-300 


AN893-4C 
459T-4-300 


MS28778-4 
9025903 
MS28775-018 
AN832-12C 
AN924-12C 
AN929-12C 
9025891 
M528775-214 
9025897 
MS28775-214 
AN832-16C 
AN924-16C 
AN929-16C 
13-3926521 
AN894C16- 12 
MS28778- 12. 
AN832.-16¢; 
MS28778- 16 


R-3896-5 
Volume | 
Part 
Description 
Packing (F-3) 313 MS28777+16 
Packing (F-3) (cont) AN6288C16 
Tube (F-3) AN$37C16 
Packing (F-3) 59T-4-300SS-LOX 
Tee (F-3) 
Tube (F-3) 314 9025898 


Packing (F-3) 

Valve (F-1) 
Washer (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 

Gage (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 

Tube (F-3) 
Clamp (F-3) 
Adapter (F+3) 
Nut (F-3) 

Tube (F-3) 
Clamp (F-3) 
Adapter (F-3) 
Nut (F-3) 

Cross (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 

Bushing (F-3) 
Threaded piece 
(F-3) 

Packing (F-3) 

Tube (F-3) 
Packing (F-3) 
Union (F'-3) 
Nut (P-3) 

Cap (F-3) 

Tube (F-3) 
Packing (F-3) 

Tube (F-3) 
Packing (F-3) 
Union (F-3) 
Nut (F-3) 

Cap (F-3) 

Relief valve (F-2) 
Rushing (F-3) 
Packing (F-3) 
Union (F-3) 
Packing (F-9) 


MS28778 -4 

315 9026448 
MS28775-214 

316 AN937C16 
AN938C16 
AN832-16C 
AN6289C16 
MS28778-16 
MS28777-16 
59T-4-300SS- LOX 


ANB93-22C 
459T- 12-300 


MS28778-12 
AN893-17C 
459T- 8-300 


MS28778- 8 
AN893-14C 
459T-6-300 


MS28778-6 
317 9026427 

MS28775-018 

487T- 12-300 


489N- 12-300 
AN814-12C 
MS28778 - 12 
316 9026052 
MS28775-214 
319 19-9026511 


320 9025906 
MS28778-5 

321 9025886 
MS28778~-5 


322 440-8-300 

323 9025907 
MS28778-~5 

324 9025887 
MS28778-5 
487T-8-300 


469N-8-300 
AN814-8C 
MS28 778-8 


Section X 


Deacription 


Ring (F-3) 
Nut (F-3) 
Cross (F-3) 
Threaded piece 
(F-3) 
Tuhe (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Cross (F-3) 
Tee (F-3) 
Union (F-3) 
Nut (F-3) 
Packing (F-3) 
Ring (F-3) 
Threaded piece 
(F~3) 
Sushing (F-3) 
Threaded piece 
(F-3) 
Packing (F-3) 
Bushing (F'-3) 
censf ed piece 


F.3) 
Bushing (F-3} 
Threaded piece 
(F-3) 
Packing (F-3) 
Tube {F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 
Nut (F-3) 
Plug (F-3) 
Packing (F-3) 
Tube (F-3} 
Packing (F-3)  § 
Check valve (F-3) ] 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Tee (F-3) 
Tube (F-3) 
Packing (F-3) 
Tube (F-3) 
Packing (F-3) 
Threaded piece 
(F-3) 


Plug (F-3) 
Packing (F-3) 


Figure 10-13, Disassembly of Components Test Console (Sheet 24 of 25) 
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Section X 
Paragraphs 10-44 to 10-48C 


Index Part 

No. No. Description 

325 9025908 Tube (F-3) 
MS28778-5 Packing (F-3) 

326 9025909 Tube (F-3) 
MS28778-5 Packing (F-3) 
487T-8-300 Threaded piece 


(F-3) 


10-44, SERVICING, 
10-45. Servicing of the components test consdle 
and adapter set 1s as follows: 


a. Calibrate all pressure, fluid, and elec- 
trical measuring instruments at 6-month 
s intervals and anytime misuse or damage is 
i suspected. See figure 10-14 for calibration- 
¥ check requirements. 


b, Perform hydraulic fluid sampling and 
F maintain fluid cleanness of components test 
s console as follows: 


| {1) Sample console hydraulle fluid every 

A 30 days or within 30 days before using console, 
When testing @ component, waive the sample 

s test until test is complete, 


(2) Sample console hydraulic fluid whenever 
f known or suspected contaminants are introduced 
into console hydraulic system. 


a (3) Sample hydraulic fluid supply each 
f time facility hydraulic supply system is 
g violated, 


(4) Check delta-P of facility downstream 
z 10-micron absolute delta- P gages before each 
2 component test with system flowing. If above 
p &0 psid, remove and clean or replace filters 

f and perform a fluid sample test, 


(5) Maintain hydraulic fluid cleanness to 
service contractors cleanness level. 


c, Lubricate hand valve stem threads (para- 
giaphs 10-54, 10-61, 10-68, and 10-75) 
annually. 


d, Function-test rellef valves (paragraph 
10-83) annually. 
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Volume I 


Index Part 


Description 


489N-8-300 Nut (F-3) 
ANB14-8C Plug (F+3) 
MS28778-8 Packing (F-3) 


ee er ee gay naa a EP a a 7 NT OTT TE OI ND 
Figure 10-13, Disassembly of Components Tesi Console (Sheet 25 of 25) 


10-46. SHIPPING AND STORAGE, 


10-47, Prepare the components test console 
and components adapter set for shipping or 
storage in accordance with MIL-P-116, 
Method HI, 


10-48. COMPONENT REPAIR, 


10-48A, REGULATORS 19-9021932-1, 
19-9021932-2, 19-9021932-3, AND 19-9021932-5, 


10-48B, ‘The following procedures contain the 
disassembling, cleaning, inspecting and repair- 
ing, assembling, and testing Informatton 
required to maintatn the regulators, 


10-48C, DISASSEMBLING REGULATORS 
19~9021932-1, 19-9021932-2, AND 19-9021932-3, 
(See figure 10-144.) 


a. Turn handle (3) to vent position, to relieve 
trapped pressure; then pry off button plug (1), 
Hold handle (3) and remove nut (2); then lift 
handle from shaft of actuator assembly (28), 


bv, Remove two screws (4) and plate (5), If 
plate (7) is to be removed, loosen screw (8) 
with a 3/32-inch hex wrench and slide plate (7) 
from regulator element (21). 


WARNING 


Pressute limit valve screw (8) must 
be backed otf or removed, to relieve 
any pressure trapped in the regulator, 


c. On regulators 19-9021932-1 and -2, 
disassemble pressure limit valve trom body 
and pin assembly (86) as follows: 


(1) Remove screw (8) with a 5/32-Inch 
hex wrench; then rernove spring (9), washer 
(10), and poppet (1). r 


Part Number 


nme 


19-9021929.1 


19-9021928-1 
19-9021929.5 
19-9021928..3 
19-9021934-6 
19-9021929- 4(a) 
19-9021929-6 
19-9021929-7 
19-9021929-8 
19-9021928-3 
19-902 1929.10 
19-9021934.5 
19-9026516-1 
19.9(1265 16.2 


19- 90265 16.3 


19-9020517 
JAWVODL 


JAWLIW 


(a) “Alea inelidéd in Components Adapter Set G3143, 


Nomenclature 


REG SUPPLY PRESS 
gage 

TEST CELL MONITOR 
PRESSURE gage 

REG SUPPLY PRESS, 
age 

MONITOR gage 


PRESSURE DIFFER- 
ENTIAL gage 

REG SUPPLY PRESS, 
gage 

PRESSURE MONITOR 
"A gage 

PRESSURE MONITOR 
ue © gage 

REG SUPPLY PRESS, 
enge 

TEST CELL MONITOR 
PRESSURE gage 

REG SUPPLY PRESS. 
Hage 

PRESSURE DIFFER- 
ENTIAL gage 
PRESSURE MONITOR 
"AN" gage 

PRESSURE MONITOR 
i Coe gage 

PRESSURE MONITOR 


"A' and '"B” and PRES- 
SURE MONITOR gages 


DIFFERENTIAL PRES.~ 
SURE gape 


Voltmeter 


Milliammeter 


Figure 19.14, 


F-3696-5 
Yolume I 
Range/Accuracy 
{+ Full Scale) Type of Service 
0-160 prig Pneumatic 
(0.25%) 
0-1, 000 psig Pneumatic 


(0. 1%) 

0-6, 000 psig 
(0.25%) 

0-6, 000 psig 
(0. 1%) 

0-15 psid 

(0. 5%) 

0-1, 500 psig 
(0.25%) 
0-100 psig 
(0.25%) 
0-300 psig 
(0, 25%) 

0-1, 900 psig 
(0.25%) 

0-1, 000 psig 
(0. 1%) 

0-5, 000 psig 
(0.25%) 
0-60 paid 

(0, 5%) 

0-1, 0CO psig 
(0, 25%) 

Q..2, 000 psig 
(0. 25%) 


0-5, 000 psig 
(0.25%) 


0-60 psid 
(0. 5%) 
0-150 vde 
(0.5%) 


0.500 milli- 
amperea de 
(0.5%) 


Section X 


Pneumatic 
Pneumatic 
Pneumatic 
Cryogenic 
Pneumatic- 


Hydraulic 


Pneumatic- 
Hydraulic 


Preumatic- 
Hydraulic 


Pneumatic- 
Hydraulic 


Pneumatic- 
Hydraulic 


Pneumatic- 
Hydraulic 
Hydraulic 
Hydraulic 


Hydraulic 


Hydraulic 
None 


None 


Callbration-Check Requirements (Sheet 1 of 2) 


Changed 28 Oclober 1971 10-42N | 


Test Standard 
Accuracy 
(+ Full Seale) 


0.1% 

* ead- weight 
tester 

0.1% 
Dead-weight 


tester 
0.2% 


Liead- weight 
tester 

0.1% 

0.2% 

0.19% 

0.1% 


0.1% 


0,2% 
0.1% 
0,2% 


CY 


section X R-3896-5 
Volume I 
Test Standard 
Range/Accuracy Accuracy 


Part Number Nomenclature {+ Full Scale) Type of Service (+ Full Scale) 


19-9028508 Pneumatic (Gas- 
eous Nitrogen, 


Helium) 


3-70 acim of 
gaseous nitrogen 
at 200 vsig 
10.06 scfm ar 
minimum flow 
10,35 sefm at 
maximum flow 


0.15 to 15 gpm 
20,003 gpm at 
nuinimum flow 
*0.75 gpm at 

maximum flaw 


Turbine-Type Flow- Using Facility 


meier 


19- 9026509 Turbine-Type Flow- 


meter 


Hydraulic Using Facility 


1052(b) Calibrator Pneumatic 
(Refer to paragraph 10-104 for calibrator function-test. ) 
None Stop Watch (item of 0-30 minutes 0.02% 
calibrator) (0.4 seconds 
for 30 minutes) 
19-90265 19{b) Rotameter nat ce/m Hydraulic 0.1% 
(2%) 


4104.5 


2401B. 
M30M40M31 


122AR, Of, 07 


fb) items of Components .dapter Set G3143, 


an, 


Refer to Temperature Indicator Operation Manual (Winsco). 
Refes Lo Digital Voltmeter Operating and Service Manual (Hewlett Packard Co), 


Refer to Oscilluscope Operating and Service Manual (Hewlett Packard Co), 


mes rn 


T ommmmeninl 


Figure 10-14, Calibration- Check Requirements (Shest 2 af 2) 


(2) Remove serew (12) with screwdriver 
111245, or equivalent; then remove guide (15), 
retainer (14), O-ring (15), gland (16), and 
O-riag (17). 


e. If necessary, pry out 4 screws (18) and 
remove aameplate (19) from body and pin 
assemply (86), 


f, Remove control head (20) from regulator 

d. On regulator 19-9021932-3, remove plug element (21) as follows: 
(17A) and O-ring (17B) from body and pin 
wssembiy (86), (1) Remove retating ring (22) and washer 

shims (23) from shaft of actuator assembly (28), 
NOTE Record quantity of washer shims removed. 
Screws (18) securing nameplate (19) 
to body and pin assembly (86) are 
drive screws. Screws must not be 
removed unless absolutely necessary, 
since removing thein will cause wear 
on imouut holes in body and pin 
ansembly, 


(2) Unscrew and remove housing (24) from 
regulator elemont (21) and determine, during 
removal, if slug (25) provides a locking drag. 


(3) If slug (25) is damaged or sluz does 
not provide a locking drag when housing ie 
unscreved, remove slug with O-ring pick 
TK4171, or equivalent. 
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NOTE 


If screw assembly (26) is removed 
from housing (24), the adjustinent 
between screw assembly and 
actuator assembly (28) must be 
made during reassembly, 


(4) If required, remove screw assembly 
(26) from houstng (24) with wrench TK4160 and 
determine, during removal, if slugs (27) rra- 
vide a locking drag, 


(5) If 4 slugs (27) are damaged or do not 
provide a locking drag when screw assembly 
is removed, remove slugs with O-ring pick 
TK4171, or equivalent. 


(6) Remove actuator assembly (28) and 
spring (29) as an assembly; then remove 
washer (30), 


NOTE 


Substeps 7 through 9 may be per- 
formed after disassembly of control 
element (31), 


(7) Remove control clement (31) from 
regulator element (21), 


(8) Remove O-ring (32) and backup washer 
(33) from pin and body assembly (67) of control 
element (31). 


(9) Remove bushing (94) from regulator 
clement (21) or from pin and body assembly 
(67) of control element (31), as applicable; 
then remove O-rings (17%) from bushing, 


®%. Remove dome metering valve from pin 
and body assembly (67) of control element (31) 
as follows: 


NOTE 


Dome metering valve parts must be 
kept separate from inlet metertag 
valve parts, since parts are similar 
and could be inadvertently 
interchanged. 


(1) Remove dome pin (35); then remove 
dome retainer (36) with wrench TK2335, or 
equivalent, and determine, during removal, if 
slugs (37) provide a locking drag, 


(2) If 2 slugs (37) are damaged or do not 
provide a locking drag when dome retainer {6 
removed, remove slugs with O-ring pick 
TKAI71, or equivalent, 


(3) Remove O-rings (39, 41) from dome 
retainer (36), 


(4) On regwator 19-9021932-2, remove 
backup washers (38, 40) from dome retainer 
(36), 


(5) Cn sagulater 10-9021032-3, remove 
backup washer (40) from dome retainer (36). 


(G) Carefully remove poppet and support 
assembly (42) and attached parts from pin and 
body assembly (67); then remove O-ring (39) 
from seat assembly (44) or from bore of pin 
and bady assemily (67), as applicable, 


7AUTION 


Poppet and support assembly (42) 
are matched parts and fit together 
tightly. Take care not to bend 
poppet when parts are separated, 


(7) Carefully separate poppet and support 
arsembly (42) and remove shims (43), seat 
assembly (44), and stop (45), Record quantity 
and thickness of shims removed, 


(8) Remove spring (46) and washer (47) 
lvora pin and hody assembly (67), 


h. On regulators 19-9021932-2 and 
19-9021932-3, remove inlet metering valve 
from pin and body assernbly (67) of control 
element (31) as follows: 


NOTE 


Inlet metering valve parts must be 
kept separate from domo metering 
valve parts, since parts are similar 
and could be inadvertently 
interchanged, 


(1) Remove inlet pin (48); then remove 
inlet retainer (49) with wrench TK2335, or 
equivalent, and determine, during removal, 
if slugs (37) provide a locking drag, 
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Volume I 


(2) If 2 slugs (37) are damaged or da not 
provide a locking drag when inlet retainer is 
removed, remove slugs with O-ring pick 
TK4171, or equivalent, 


(3) ermove O-rings (39, 41) from inlet 
retainer (49), 


(4) On reguiator 19-9021932-2, remove 
backup washers (38, 40) from inlet retainer (49), 


(§) On regniator 19-9021932-3, remove 
q backup washer (40) from inlet retainer (49), 


(6) Carefully remove inlet support (50), 
f seat assembly (44), stop (45), and inlet poppet 
fH (51) as an assembly; then remove O-ring (39) 
f from seat assemlly (44) or from bore of pin 
and body assembly (67), as applicable, 


(7) Carefully remove inlet support (50), 
BH seat assembly (44), and stop (45) from inlet 
f poppet (51), 


: (8) Remove inlet spring (52) and washer 
8 (47) from pin and body assembly (67). 


i, On regulator 19-9021932-1, remove inlet 
4 metering valve from pin and body assembly (67) 
# of control element (31) as follows: 


NOTE 


InJet metering valve parts must be 
kept separate from dome metering 
valve parts, since parts are similar 
and could be Inadvertently 
interchanged, 


(1) Remove inlet retainer (49) with wrench 
y TK2835, or equivalent, 


(2) Record quantily of inlet washers (53) 
Bo and quantity and thickness of shims (55) used 
i in this assembly; then remove inlet washers 

(53), inlet button (54), shims (55), and inlet 

4 spring (56), 


(3) Remove inlet plunger (57) and O-ring 


{4) Remove inlet retatner (59) and inlet 

f poppet (51) with attaching parts as an assembly; 
f then carefully separate inlet retainer (59), seat 
g assembly (44), and stop (45) from inlet poppet 

1 (51). Remove O-rings (39) from inlet 

a retainer (59), 
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(5) Remove inlet spring (52) and washer 
(4'7) from pin and body assembly (67), 


j. Remove bleed orifice from pin and body 
assembly (67) of contro) element (31) as follows: 


(1) Remove setscrew (60) with a 5/32-inch 
hex wrench and remove oriftce washer (61), 


(2) Carefully remove orifice spring (62), 
spring guide (63), and pin and housing assembly 


k, Remove retainer (65) and gasket seal 
(66) from pin and body assembly (67) of control 
element (31) with screwdriver 711236, or 
equivalent, 


1. Disassemble vent vaive from regulator 
element (21) by removing vent fitting (68), 
washer (69}, spring (70), and retainer (71) 
from body and pin assembly (86), 


m. Disassemble regulator assembly from 
regulator element (21) as follows: 


(1) Carefully pull nut (72) and poppet 
adapter (76), with attached parts, as an 
assembly from body and pin assembly (86), 
Remove O-ring (74) from groove in bore of 
body and pin assembly (86), 


(2) Remove nut (72); then remove piston 
(73), aud O-ring (75) from poppet adapter (78), 


(3) Roamove serew (77) from body and pin 
assembly (86) with a 3/8-lnch hex wrench and 
determine, during removal, if slugs (78) 
provide a locking drag. 


(4) If 2 slugs (78) are damaged or do 
not provide a locking drag when screw (77) Is 
removed, remove slugs with O-ring pick 
TK4171, or equivalent. 


(5) Carefully remove retainer (79), seat 
(80), and poppet (83) from body and pin 
assombly (86), 


(6) Remove O-ring (81) from groove in 
bore of body and pin assembly (86), 


(7) Remove O-ring (82) from poppet (83). 


(8) Remove O-ring (84) and backup washer 
(85) from body and pin assembly (86). 


« 


: - 


R-3896-5 Section X 
Volume I 


FOR REGULATORS 19-9021932-2 
AND 19-9021932-3 


Qa} ror necuLaToR 19-9021992-1 


FY-5-1-84 


Figure 10-144, Regulators 19-9021932-1, -2, and -3--Exploded View (Sheet 1 of 3) 
Changed 26 October 1971 10-42P-3 


Section X R-3896-5 
Volume | 


Description Description 


NOTE 120002-24-,, Washer (F-3) 
31 225364-02),) Control element (F-3) 
Allowable alternate O-ring part 223294-04/ 0) 
numbers are listed in figure 10-14C, 223294-01 
32 F200AC24 O-ring (F-3) 

i 127461 Button plug (F-3) 33 108 241-58 Backup washer (F-3) 

2 TONTE-064 Nut (F-3) 34 217981 Bushing (F-3) 

3 223301 Handle (F-3) 35 127441-6 Nome pin (F-3) 

4 AN505C416-28 Screw (F-3) 36 156152-1-2 Dome retainer (F-3) 

5 157232 or Plate (F-3) 374 111112-BB1 Slug (F-3) 

127382 3a'>) Ms28774-011 Backup washer (F-3) 

6 M72CR1032-6E Screw (F-3) 3915)(c) J200AC11 O-ring (1-3) 

Ta)th) 156192 Plate (F-3) 40 108241-78 Backup washer (F-3) 

8 tadtb) 157011 Screw (F-3) 41 J2Z00AC4 O-ring (F-3) 

9/3) (b) 156991 Spring (F~3) 42 223611 Poppet and support 
10; \(b) 120002-136 Washer (F-3) assembly (matched 
11'8"97 156942. 9(a) Poppet (F-3) assembly) (F-3) 

(a)tb) 156942. 2(b) 43 130331-1X Shim (F-3) 

12/2 )(b) 157001 Screw (F-3) 44 212401, Beat assembly (F-3) 

13/ )(b) 156981, ) Guide (F-~3) 45 156141 (b)(c) Stop (F-3) 

14°49) 158979'4 (b) Retainer (F-3) 156141- 1 

(a)(b) 156962- 46 153401 Spring (F-3) 

15 JA00AC8/) O-ring (F-3) 47()() 120002-153 Washer (F-3) 

(a)(b) J200AC5 (a) 48 “" 127441-7 a Inlet pin (F-3) 

16 15895243 Gland (F-3) 49 160112-1°° Inlet retainer (F-3) 

156059-2() 156152-1~1°>)(c) 
(a)(b) ’ (bc) seeo12 

17 (c) J200AC5 O-ring (F-3) 50 156912 Inlet support (F-3) 

1A.) AN814-4CL Plug (F-~3) 51 127252 Inlet poppet (F-3) 

1738 J201AC4 O-ring (F-3) 52, 153394 Inlet spring (F-3) 

18 AN535-00-2 Scraw (F-3) 537) 121902- 26 Inlet washer (F-3) 

19 169399(8 Nameplate (F-3) 5473) 180131-1 Inlet button (F+3) 
1684} 2(9) 85/2) 131331-2-X Shim (F-3) 
1eeH02(C) (a) 66/3) 183201 Inlet spring (F- 3) 

20 225363-02/) Control head (F~3) 57a) 160121-1 Inlet plunger (F-3) 
22326-0470, 58/3)  J200AC8 O-ring (F-3) 
223283-01 59 160142-1 Inlet retainer (F.3) 

ai 228674-61 Regulator element 60 127281 Setacrew (F-2) 

(F-3) 61 120002-25 Orifice washer (F-3) 

22 3100-50 Retaining ring (F-3) 62 127961 Orifice spring (F-3) 

23 121902-10 Washer shim (F-3) 83 127341 Spring guide (F-3) 

24 156133-1 Hoveing (F-8) 64 213901 Pin and housing 

25 111112-GR1 Blug (F-3) assembly (F~9) 

26 223371 Screw assembly (F-3) }] 65 157102 Retainor (F-3) 

av 111112-DA1 Slug (F«9) 06 156181 Gasket seal (F-3) 

28 223422 cow assembly 67 223282-1 a and body assembly 

«3 F-3) 
26 127392 Spring (F-$) 68 218982 Vent fitting (F-3) 


(a) Used on regulator 19-9091932-1, 

(b) Used on regulator 19-9021039-2, 

(c) Used on regulator 19-9021993-3, 

De rm coe vasvrmsiovmab Sten erees in. tithanin'ey ionienseeiotnina seek 
Figure 10-14A, Regulotora 19-8031932-1, -2, and -3--Exploded View (Sheet 2 of 3) 
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Index Part 

No, Description 
69 120002-155 Washer (F-3) 
79 155501 Spring (F-3) 
71 145621-1 Retainer (F-3) 
72 H42L08 Nut (F-3) 
73 160532 Piston (F-3) 
74 J200AC26 O-ring (F-3) 
75 J200AC8 O-ring (F-3) 
76 155672(d) Poppet adapter (F-3) 
77 155541 Screw (F-3) 
78 111112-BC3 Slug (F-3) 


(d) Optional part 231552-2. 


Section X 
Paragraph 10-48D 


Part 


Description 


79 155522) Retainer (F-3) 

80 155512 Seat (F-3) 

81 JZ00AC12 O-ring (F~3) 

82 J2Z00AC2 O-ring (F-3) 

83 162713-1 Poppet (F-3) 

84 J200AC7 O-ring (F-3) 

85 121822-42-2 Backup washer (F-3) 
86 223712-2 Body and pin assembly 


(F-3) 


(e) Optional parts, seat 176472-2 and support 176482-1. 


10-48D, DISASSEMBLING REGULATOR 
19-9021932-5, (Seo figure 10-14B, ) 


a. Turn handle (3) to vent position, to 
relieve trapped pressure; then pry off button 
plug (1), Hold handle (3) and remove nut (2): 
then lift handle from shaft of actuator assembly 
(23), 


b. Remove 2 sccews (4) and plate (5), 
WARNING 


Pressure limit valve setscrew (6) 
must be backed off or removed to 
relieve any pressure trapped in 
valve, 


c. Disassemble pressure limit valve from 
pin and adapter assembly (16) as follows: 


(1) Remove setscrew (6) with 5/32-inch 
hex wrench; then remove washer (7), spring (8), 
and poppet (9), 


(2) Remove retainer (10) with screwdriver 
T11245, or equivalent, and determine during 
removal if slugs (11) provide a locking drag; 
then remove support (12) and omniseal (13), 


(3) If 2 slugs (11) are damaged or slugs 
do not provide a locking drag when retainer is 
removed, remove slugs with O-ring pick 
TK4371, or equivalent, 


Figure 10-14A, Regulators 19-9021932-1, -2, and -3--Fxploded View (Sheet 3 of 3) 


d. Disassemble housing and actuator 
assembly (14) by disassembling and removing 
control head (15) from pin and adapter assembly 
(16) as follows: 


(1) Remove retaining ring (17) and washer 
shims (18) from shaft of actuator assembly (23), 
Record quantity of washer shims removed, 


(2) Unscrew and remove housing (19) from 
pin and adapter assembly (16) and determine, 
during removal, if slug (20) provides a locking 
drag, 


(3) If slug (20) la damaged or slug does 
not provide a locking drag when housing is 
unscrewed, remove slug with O-ring pick 
TK4171, or equivalent, 


NOTE 


If screw assembly (21) is removed 
from housing (19), the adjustment 
between screw assembly and 
actuator assembly (23) must be 
accomplished during reassembly, 


(4) If required, remove screw assembly 
(21) from housing (19) with wrench TK4160 and 
determine, during removal, if slugs (22) provide 
a locking drag. 
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(5) Lf 4 slugs (22) are damaged or do not 
provide a locking drag when screw assembly ts 
removed, remove slugs with O-ring pick 
TK4171, or equivalent, 


(6) Remove actuator assembly (23) and 
spring (24) as an assembly; then remove 
washer (25), 


NOTE 


Substeps 7 through 9 may be per- 
formed after disassembly of control 
elemant (26), 


(7) Remove control element (26) from pin 
and adapter assembly (16). 


(8) Remove O-ring (27) and backup washer 
(28) from pin and body assembly (58) of control 
element (28), 


(9) Remove bushing (29) from pin and 
adapter assembly (16) or from pin and body 
assembly (58) of contro! element (26), as 
applicable, then remove O-rings (30) from 
bushing. 


e, Remove dome metering valve from pin 
and hody assembly (58) of control element (26) 
as follows: 


NOTE 


Dome metering valve parts must be 
kept separate from inlet metering 
valve parts, since parts are similar 
and could be inadvertently 
interchanged, 


(1) Remove dome pln (31); then romove 
dome retainer (32) with wrench TK2335, or 
equivalent, and determine, during removal, 
1f slugs (33) provide a locking drag, 


(2) If 2 slugs (33) are damaged or do not 
provide a locking drag when dome retainer is 
removed, remove slugs with O-ring pick 
TK4171, or equivalent. 
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(3) Remove O-rings (34, 35) and backup 
washer (36), 


(4) Carefully remove poppet and support 
assembly (37) and attached parts; then remove 
O-ring (34) from seat assembly (39) or from 
bore of pin and body assembly (58), as 
applicable, 


CAUTION 


Poppet and support assembly (37) 
are matched parts and fit together 
tightly, Take care not to bend 
poppet when parts are separated, 


(5) Carefully separate poppet and support 
assernbly (37) and remove shims (38), seat 
assembly (39), and stop (40), Record quantity 
and thickness of shims removed, 


(6) Remove spring (41) and washer (42) 
from pin and body assembly (58), 


f, Remove inlet metering valve from pin 
and body assembly (58) of control element (26) 
as follows: 


NOTE 


Inlet metering valve parts must be 
kepi separate from dome metering 
valve parts, since parts are similar 
and could be inadvertently 
interchanged, 


(1) Remove inlet pin (43); then remove 
inlet retainer (44) with wrench TK2335, or 
equivalent, and determine, during removal, 
if slugs (33) provide a locking drag, 


(2) If 2 slugs (33) are damaged or do not 
provide a locking drag when inlet retainer is 
removed, remove slugs with O-ring pick 
TK4171, or equivalent, 


(3) Remove O-rings (34, 35) and backup 
ring (36) from inlet retainer (44), 
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(4) Carefully remove inlet support (45), 
seat assembly (39), stop (40), and inlet poppet 
(46) as an assembly; then remove O-ring (34) 
from seat assembly (39) or frorn bore of pin 
and body assembly (58), as applicable, 


(5) Carefully remove inlet support (45), 
seat assembly (39), and atop (40) from inlet 
poppet (46), 


(6) Remove inlet spring (47) and washer 
(42) from pin and body assembly (58). 


g. Remove bleed orifice from pin and body 


assembly (58) of control element (26) as follows: 


(1) Remove setscrew (48) with a 5/32-inch 
hex wrench and remove orifice washer (49). 


(2) Carefully remove orifice spring (50), 
ae guide (51), and pin and housing assembly 
§2), 


h, Remove panic vent valve from pin and 
hody assembly (58) of control element (26) as 
follows: 


(1) Rernove clip spring (53). 


(2) Remove retainer (54) and gasket seal 
(55) with screwdriver T11236, or equivalent, 


(3) Remove panic puppet (56) and panic 
spring (57), 


NOTE 
Nameplate (59) is glued to pin and 


adapter assembly (16) with adhesive 
(60) and must not be removed, 


4. Remove § screws (61) and separate pin 
and adapter assembly (16) from body (84); then 
remove O-rings (34, 62) and backup washer 
(63) from pin and adapter assembly (16). 


i, Remove bushing (64) from pin and adapter 
assembly (16) or body (84), as applicable; then 
remove O-rings (85) from bushing, 


k, Remove regulator parts from body (84) 
as fallows: 


(1) Remove piston (66), O-ring (67), 
retainer (68), seat (69), and O-ring (70), 


(2) Remove lockwire (71) and tag (72) 
from retainer and screen asserably (73); then 
remove retainer and screen assembly, cpring 
(14), and spring bushing (75). 


1, Carefully remove seat retainer (76), 
O-rings (77, 78), and poppet (78) as an 
assembly; then remove screen (80), poppet 
seat (81), support seat (82), and O-ring (83), 
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Index Part 
No, No, 


NOTE 
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Description 


Allowable aiternate O-ring part 
numbers ave listed in figure 10-14C, 


127461 
TONTECE4 
223301 
AN505C416-40 
173072 
127281 
126092-25 
162291 
180154 

10 180052-1 
11 11)112-EB1 
12 180053 

13 R10106-004-AIN 
14 220554-1 


OM 4a oh on ee 


15 229263-P1 


16 230562-2 

17 3100-50 

18 121902-10 
19 156133-~1 
20 411112-GR1 
21 223271 

22 111112-DA1 
23 223422 

a4 127392 


25 120002--24 
26 223294-Pt 
27 J200AC24 
28 108241-58 
29 217981 

30 J200AC5 

31 127441-6 
32 156152-1-2 


33 111112-BB1 
34 JZ00AC11 
35 J200AC4 

36 108241-78 
37 223611 


38 430331-1X 


39 212401 
40 156141-1 


Button plug (F-3) 

Nut (F-3) 

Handle (F-3) 

Screw (F-3) 

Plate (F-3) 

Setscrew (F-3) 

Washer (F-3) 

Spring (F-3) 

Poppet (F-3)} 

Retainer (F-3) 

Slug (F-3) 

Support (F-3) 

Omniseal (F- 3) 

Housing and actuator 
assembly (F-3) 

Control head (F-3) 

Pin and adapter 
assembly (F-3) 

Retaining ring (F-3) 

Washer shim (F-3) 

Housing (F-3) 

Slug (F-3) 

Screw assembly (F-3) 

Slug (F-3) 

Actuator assembly 
(F-3) 

Spring (F-3)} 

Washer (F-3) 

Control element (F-3) 

O-ring (F-3) 

Backup washer (F-3) 

Bushing (F-+3) 

O-ring (F-3) 

Dome pin (F-3) 

Dome retainer (F.-3) 

Slug (F-3) 

O-ring (F.3) 

O-ring (F-3) 

Backup washer (F-3) 

Poppet and support 
assembly (matched 
assembly) (F-3) 

Shim (F-3) 

Seat assembly (F-3) 

Stop (F-3) 


Section X 
Description 

153401 Spring (F-3) 
120002-153 Washer (F-3) 
127441-7 Inlet pin (F-3) 
156152-1-} Inlet retainer (F-3) 
166912 Inlet support (F-3) 
127252 Inlet poppet (F- 3) 
153391 Inlet spring (F-3) 
127281 Setscrew (F-3) 
120002- 25 Orifice washer (F-3) 
127361 Orifice spring {F-3) 
127341 Spring guide (F-3) 
213901 Pin and housing 

assembly (F- 3) 
171492 Cilp spring (F-3) 
172013 Retainer (F-3) 
121822-54.4 Gasket seal (F-~3) 
172033 Pantie poppet (F-3) 
156651 Panle spring (F-3) 
223282-1 Pin ei body assembly 
' (F-3 
3215A262 Nameplate (F-3) 


J507A524- 34 
J200AC131 
108241-26 
173841-2 
J200AC8 
177323 
J200AC31 
177342 
177332 
J200ACIE6 
M520995G- 20 
142621 
231802 


107381 
144711-1 
140352-2 
J200AC18 
J200AC12 
140202-1 
140361 
129861-1 
140382-1 
J200AC15 
173084-1 


Adhesive (epoxy glue) 
(F~3) 

Screw (F~-3) 

O-ring (F-3) 

Backup washer (F-3) 

Bushing (F-3) 

O-ring (F-3) 

Piston (F-3) 

O-ring (F-3) 

Retainer (F-3) 

Seat (F-3) 

O-ring (F-~3) 

Lockwire (F-3) 

Tag (F-3) 

Retainer and screen 
assembly (F-3) 

Spring (F-3) 

Spring bushing (F-3) 

Seat retainer (F-3) 

O-ring (F-3) 

O-ring (F-3) 

Poppet (F-3) 

Screen (F-3) 

Poppet seat (F-3) 

Support seat (F-3) 

O-ring (F-3) 

Body (F-3) 
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Paragraphs 10-48E to 10-486 


10-48E, CLEANING, Clean regulator as 
outlined in section 1, 


10-48F, INSPECTING AND REPAIRING, 
Inspecting regulators determines if individual 
parts are clean and if parts have been damaged 
by mishandling or wear, Repair of regulators 
consists of cleaning parts, replacing O-rings 
and backup washers and replacing other parts, 
if parts are damaged or worn, 


Vendor Alternate 

Part No, Part No. 
J200AC2 None 
J200AC4 MS28775-004 
J200AC5 MS28775-005 
J200AC6 MS28775-006 
J200ACT, MS28775-007 
J200AC8 MS28775-008 
J200AC11 MS28775-011 
1200AC12 MS28775-012 
J200AC15 MS28775-015 
J200AC16 MS28775-016 
J200AC18 M528775-018 
J200AC24 MS28775-024 
J200AC26 MS28775-026 
J2NCACSII None 
J200AC131 M828775-131 
J201AC4 MS28778-4 


Figure 10-14C, Allowable Alternate 
O-Ring Part Numbers 


10-48G, ASSEMBLING REGULATORS 
19-9021932-1, 19-9021932-2, AND 
19-9021932-9, (See figure 10-14A.) All parts 
must meet cleaning requirements outlined tn 
paragraph 10-48E, The lubricant used in this 
procedure is lubricant grease RBO140-012 
(Rocketdyne). Procedures (methods) for 
applying lubricants are specified in section I, 


a. Assemble regulator assembly into 
regulator element (21) as follows: 


(1) Lubricate (Method J) O-ring (84); then 
install backup washer (85) and O-ring in bottom 
of bore in body and pin assembly (86). 


(2) Lubricate (Method J) O-ring (81) and 
install in groove of bore in body and pin 
assembly (86), : 
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(3) Inatail seat (80) on poppet (83); then 
lubricate (Method J) O-ring (82) and install 
O-ring on poppet, 


(4) Carefully insert poppet (83) and 
attached parts into bore of body and pin 
assembly (86), Take care not to jam seat 
against poppet seating surface. 


(5) Install retainer (79) against seat (80), 


(s) If slugs (78) were removed, press 2 
slugs in screw (77). 


(7) Lubricate (Method A) threads of screw 
(77); then install screw in body and pin assem~ 
bly (86) with a 3/8-inch hex wrench. Torque 
screw to 50 in-lb; then back off screw about 
one-eighth turn and retorque to 40 {n-1b. 


\8) Lubricate (Method J) O-ring (75) and 
install O-ring on poppet adapter (76), 


(9) Carefully install piston (73) on poppet 
adapter (76). Lubricate (Method A) threads of 
poppet adapter and install nut (72), Hold poppet 
adapter and tighten nut until piston bottoms on 
poppet adapter. 


(10) Lubricate (Method J) O-ring (74) and 
insert O-ring into groove {n bore of body and 
pin assembly (86), 


(11) Carefully insert poppet adapter (76), 
piston (73), and attached parts into bore of 
body and pin assembly (86) so that poppet 
adapter bore slides over O-ring (62) and piston 
slides tnatde O-ring (74), 


b. Inatall vent valve into regulator element 
(21) as follows: 


(1) Install retainer (71) in body and pin 
assembly (88) over end of poppet (83), 


(2) Lubricate (Method A) threads of vent 
fitting (68), 


(3) Insert washer (69) and spring (70) into 
vent fitting (68) and install as an assembly In 
body and pin assembly (86). Torque vent fitting 
to 50 in-tb, 
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c. Lubricate (Method A) threads of retainer 
(65); then ingtall gasket sea! (66) and retainer 
in pin and body assembly (07), Tighten 
retainer securely with screwdriver T11236, 
or equivalent, 


d. Install bleed orifice in pin and body 


assembly (87) of control element (31) as follows: 


(1) Lubricate (Method W) pin of pin and 
housing assembly (64). 


(2) Install pin and housing assembly (64) 
in bleed orifice cavity with pin groove inserted 
in hole in housing. 


(3) Lubricate (Method W) large end of 
spring guide (63) and install spring guide and 
orifice spring (62) in bleed orifice cavity, 


(4) Lubricate (Method A) threads of set- 
screw (60), insert orifice washer (61) in cavity 
of setscrew, and install setscrew over orlfice 
spring (62), Make sure that orifice spring ts 
in cavity of setscrew; then tighten setscrew 
securely with a 5/32-inch hex wrench. 


e, On regulator 19-9021932-1, install inlet 
metering valve in pin and body assembly (67) 
of control elernent (31) as follows: 


(1) Install washer (47) and inlet spring 
(52) in inlet rnetering valve cavity, 


(2) Lubricate (Method J) O-ring (39) and 
install O-ring in top shelf of inlet metering 
valve cavity, 


(3) Lubricate (Method J) O-ring (39) and 
install O-ring on inlet retainer (59), 


(4) Install stop (45), seat assembly (44) 
(Teflon on seat assembly toward cavity), and 
inlet retainer (25) on inlet poppet (51) and 
insert as an assembly into inlet metering 
valve cavity. 


(5) Lubricate (Method W) end of inlet 
poppet (51) protruding in inlet retainer (59), 


(6) Lubricate (Method J) O-ring (58) and 
install on inlet plunger (57); then instal) inlet 
plunger in inlet retainer (59). 


(7) Install inlet spring (56), 


(8) Lubricate (Method W) part of inlet 
button (54) that will insert into inlet retainer 
(49), 


(9) Install shims (55) (use same quantity 
and thickness as removed or as required to 
obtain proper adjustment), inlet button (54), 
inlet washers (53) (install same quantity as 
was removed or as required to obtain proper 
adjustment), and inlet retainer (49), Tighten 
inlet retainer (49) with wrench TK2353 uw. til 
retainer is secure and parts bottom, 


f. On regulators 19-5021932-2 and 
19-9021932-3, install inlet metering valve in 
pin and body assembly (67) of control element 
(31) as follows: 


(1) Install washer (47) and inlet spring 
(52) in inlet metering valve cavity. 


(2) Lubricate (Method J) O-ring (39) and 
install O-ring in top shelf of inlet metering 
valve cavity. 


(3) Install stop (45), seat assembly (44) 
(Teflon on seat assembly toward cavity), and 
inlet support (50) on inlet poppet (51), 


(4) On regulator 19-9021932-2, install 
backup washers (38, 40) on inlet retainer (49), 


(5) On regulator 19-9021932-3, install 
backup washer (40) on inlet retainer (49), 


(6) Lubricate (Method J) O-rings (39, 41) 
and install O-rings on inlet retainer (49), 


(7) If 2 slugs (37) were removed, press 
slugs into inlet retainer (49), 


(8) Lubricate (Method W) end of inlet 
poppet (51) that will protrude Into inlet retainer 
4 


(9) Install inlet retainer (49) and attached 
parts onto inlet poppet (51) and attached parts: 
then insert the assembly into tnlet metering 
valve cavity. Tighten inlet retalner fingertight. 
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(10) Lubricate (Method W) inlet pin (48) 
and insert inlet pin into inlet retainer (49), 


(11) Tighten inlet retainer (49) with 
wrench TK2353 until retainer is secure and 
parts bottom. 


g. Iustall dome metering valve tn pin and 
body assembly (87) of contro] element (31) as 
follows: 


(1) Install washer (47) and spring (46) in 
dome metering valve cavity. 


(2) Lubricate (Method J) O-ring (99) and 
install O-ring in top shelf of dome metering 
valve cavity, 


CAUTION 


Poppet and support assembly (42) 
are matched parts and fit together 
tightly, Take care not to bend 
poppet when parts are separated, 


(3) Separate poppet and support assembly 
(42); then reassemble with stop (45), seat 
assembly (44) (Teflon on seat asaembly toward 
cavity), and shime (43) (install same quantity 
of shiras und shim thickness as was removed 
or a8 required to obtain proper adjustment), 


(4) On regulator 19-9021932-2, instal) 
backup washers (38, 40) on dome retatner (36). 


(5) On regulator 19-9021992-3, install 
backup washer (40) on dome retainer (36), 


(6) Lubricate (Method J) O-ringa (39, 41) 
and install O-rings on dome retainer (36). 


(7) If 2 sluge (37) were removed, presa 
slugs into dome retainer (36). 


(8) Lubricate (Method W) end of poppet 
and support assembly (42) that will protrude 
into dome retainer (34), 


(9) Install dome retainer (36) and attached 
parts onto poppot and support aasembiy (42) and 
attached parts; then insert as an assembly into 
dome metering valve cavity. Tighten dome 
retainer fingertight, 
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(10) Lubricate (Method W) dome pin (35) 
and insert dome pin into dome retainer (38), 


(11) Tighten dome retainer (36) with 
wrench TK2353 until retainer is secure and 
parts bottom, 


h, Install control head /20) in regulator 
element (21) as follows: 


(1) Lubricate (Method J) O-ring (32) and 
install O-ring and backup washer (33) on pin 
and body assembly (67) of control element (31), 


(2) Lubricate (Method J) O-rings (17) and 
install O-rings on bushing (34), 


(3) Insert bushing (34) in cavity of pin and 
body assembly (87) of contro] element (31) or 
regulator element (21), as applicable, with 
screen ond of bushing on regulator element end, 


(4) Install pin and body assembly (67) of 
control element (31) with attaching parts in 
regulator element (21), 


(5) Uf spring (29) was removed, tnstall 
Apring and washer (30) on actuator assembly 
(28); then install actuator assembly and attached 
parts onto pin and body assomoly (87) of control 
element (31) with spring arms positioned over 
pin, 


(6) Lubricate shaft of actuator assembly 
(28) where shaft will protrude through screw 
assembly (26), 


(7) If slug (25) was removed, presa slug 
into housing (24), 


(8) Install housing (24) over pin and body 
assembly (67) and into regulator element (21), 
Screw houaing into regulator alement until 
housing bottoms, 


(9) If screw assembly (26) was removed 
and slugs (27) were removed, press 4 slugs in 
screw assembly; then install screw assembly 
in housing (24) with wrench TK4160, Adjust 
Bcrew assembly to permit actuator assembly 
(28) to move in or out approximately 0.005 inch. 


(10) Inetall washer shims (23) aa required 
to take up gap between retaining ring (22) and 
housing (24) when retaining ring je installed; 
then install retaining ring, 
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1, If nameplate (19) was removed, install 
nameplate with 4 screws (18), 


j. On regulators 19-9021932-1 and 
19-9021932-2, install pressure limit valve in 
body and pin assembly (86) as follows: 


(1) Lubricate (Method J) O-rings (15, 17) 
and install O-rings in gland (16), 


(2) Insert gland (15) with O-rings (15, 17) 
in limit valve cavity with chamfer on gland 
toward cavity, 


(3) Install retainer (14) (with countersink 
toward poppet), guide (13), and screw (12), 
Securely tighten screw (12) with screwdriver 
111245, or equivalent. 


(4) Insert poppet (11) tn guide (13); then 
install washer (10), spring (9), and screw (8), 
Tighten screw with a 5/32-inch hex wrench 
untl] top of screw is flugh with pin and housing 
assembly (86), 


NOTE 


Pressure limit valve adjustment 
will be made during regulator teating. 


k, On regulator 19-9021932-3, lubricate 
(Method J) O-ring (17B) and (Method A) threads 
of plug (17A); then install plug and O-ring tn 
body and pin assembly (86), Torque plug to 
40-65 in-Jb, 


1, Install plate (7) and secure plate with 
screw (6). Tighten screw with a 3/32-inch 
hex wrench, 


m. Complete regulator assembly after 
regulator testing aa follows: 


(1) Install plate (5) and secure plate with 
2 screws (4), 


(2) Install handle (3). Hold handle and 
install nut (2). Tighten nut sufficiently to 
secure handle in position, 


(3) Press in button plug (1), 


n. Safetywire plug (17A) and vent fitting 
(68) with lockwire MS20995G-20. Ifa tag was 
removed fram the regulator, reinstall same 
tag 93 was removed. 


Section X 
Paragraph 10-48H 


10-48H, ASSEMBLING REGULATOR 
19-9021932-5, (See figure 10-14B.) All parts 
must meet cleaning requirements outlined in 
paragraph 10-48E, The lubricant used {n this 
procedure is Jubricant grease RBO140-012 
(Rocketdyne), Procedures (methods) for 
applying lubricants are specified in section 1, 


a. Install regulator parts Into body (84) as 
follows: 


(1) Lubricate (Method J) O-ring (83), then 
install O-ring, Support seat (B2)}, poppet seat 
(81), anc screen (80), 


(2) Lubricate (Method J) O-rings (77, 78). 
Install O-ring (78) in seat retalner (76) and 
O-ring (77) in body (84), 


(3) Install seat retainer (76) and poppet 
(79). 


(4) Install spring bushing (75), spring (74), 
and retalner and screen assembly (73). Tighten 
retainer and screen assembly until {t bottoms 
securely, 


(5) Safetywire retainer and screen 
assembly (73) to body (84) with lockwtre (71). 
Safetywire tag (72) to retalner and screen 
assembly (73) with lockwire (71). 


(6) Lubricate (Method J) O-ring (70) and 
instal! O-ring in piston (66), . 


(7) Lubricate (Method J) O-ring (67) and 
install O-ring on piston (66), 


(8) Insert retainer (68) and seat (69) in 
piston (66) and inatall piston in body (84), 


b. Lubricate (Method J) O-rings (65) and 
install O-rings on bushing (64); then install 
bushing in body (84), 


c. Lubricate (Method J) O-rings (34, 62); 
then install O-rings and backup washer (63) on 
pin and adapter assembly (16), 


d. Install pin and adapter assembly (16) on 
body (84) and secure with 8 screws (61). 
Tighten screws until secure, 


e. If new nameplate {is required, install 
nameplate (59) with adhesive (60), 
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NOTE 


Steps j through m may be per- 
formed at this time to perm‘t using 
body (84) as a holding device for 
assembling parts of control 
element (26), 


f. Instali panic vent valve in pin and body 
assembly (68) of control element (26) as follows: 


{1) Install panie spring (57) and panic 
poppet (56). 


(2) Lubricate threads of retainer (54) and 
install gaeket seal (05) and retainer over panic 
poppet (56), Tiglten retainer securely with 
screwdriver T11236, or equivalent, 


(?) Install clip spring (53) and position 
spring tab in slot, 


g. insiall bleed orifice in pin and body 
assembly (52) of control clement (26) as follown: 


(1) Lubricate (Method W) pin of pir and 
housing assembly (52), 


(2) Install pin and housing assembly (52) 
{n bleed orifice cavity with pin groove inserted 
in hole in housing, : 


(3) lubricate (Method W) large end of 
spting guide (61) and instali spring guide and 
orifice spring (50) in bleed orifice cavity. 


(4) Lubricate (Method A) threads of set- 
serew (48), insert orifice washer (4%) tn cavity 
of setscrew, and instal’ aetscrew over orifice 
spring (£0), Meke sure that oriffce spring is 
in cavicy Oo: Setscrow, then tighten setscrew 
securely with a 5/32-1nch hex wrench. 


h. Install inlet metering salve in pin and 
body assembly (58) of control element (28) as 
follows: ‘ : 


(1) Install washer (42) and inlet spring (47) 
in iniet matering valve cavity. 


(2) lubricate (Method J) O-ring (34) and 
install O-ring in top shelf of inlet metering 
valve cavity. 
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(3) Install stop (40), seat assembly (39) 
(Teflon on seat assembly toward cavity), and 
inlet support (45) on inlet poppet (46), 


(4) Lubricate (Method J) O-rings (34, 35) 
and install O-rings and backup washer (36) in 
inlet retainer (44), 


(5) If 2 slugs (33) were removed, press 
slugs into inlet retainer (44), 


(6) Lubricate (Method W) end of inlet 
poppet (46) that will protrude into inlet retainer 
(44), 


(7) Install inlet retainer (44) and attached 
parts onto inlet poppet (46) and attached parts; 
then insert a8 an assembly into ‘nlet metering 
valve cavity, Tighten inlet retainer fingertight, 


(8) Lubricate (Method W) iniot pin (43) and 
insert inlet pin into inlet retainer (44). 


(9) Tighten inlet retainer (44) with wrench 
TK2353 until retainer is secure and parts 
bottom, 


i, Install dome metering valve in pin and 
body assembly (58) of contro: element (26) as 
follows: 


(1) Install washer (42) and spring (41) in 
dome metering valve cavity. 


(2) Lubvicate (Method J) O-ring (34) and 
install O-ring in top shelf of dome metering 
valve cavity, 


CAUTION 


Poppet and support assembly (97) 
are inatched purls and fit together 
tightly. Take care not to bend 
popget when parts are soparated, 


(3) Separate poppet and support assembly 
(37); then reassemble with stop (40), seat 
assembly (39) (Teflon on seat assembly toward 
cavity), and shims (38) (install same quantity of 
shims and shim thickness as was removed or 
as required to obtain propor adjustment). 
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(4) Lubricate (Method J) O-rings (34, 35) 
and install O-rings and backup washer (38) on 
dome retatner (32), 


(5) If 2 slugs (33) were removed, press 
slugs into dome retainer (32), 


(6) Lubricate (Method W) end of poppet 
and support assembly (37) that will protrude 
kato dome retainer (32), 


(7) Insta]! dome retainer (32) and attached 
perts onto poppet and support assembly (07) and 
attached parts; then insert as an assermhuy into 
dome metering valve cavity. Tighten dom4 
retainer fingertight. 


(8} Lubricate (Method W) dome pin (31) 
and insert dome pin into dome retainer (32), 


(9) Tighten dome retainer (32) with wrench 
TK2353 until retainer is secure and parts 
botiom, 


j. Lubricate (Method J) O-rings (30) and 
install O-rings on bushing (29), 


k, Insert bushing (29) in cavity of pin and 
body assembly (58) of control element (26) or 
pin and adapter assembly (16), as applicable, 
with screen end of bushing on pin and adapter 
assembly end, 


1, Lubricate (Method J) O-ring (27) and 
install O-ring and backup washer (28) on pin 
and body assembly (58) of control element (26), 


m. Install contro] element (26) in pin and 
adapter assembly (16), 


n, Assemble cantro! head (15) as follows: 


(1) instal) spring (24) and washer (25) on 
actuator assembly (23); then install actuator 
asaembly and attached parts onto pin and body 
assembly (58) of control element (26) with 
spring arms positioned over pin, 


(2) Lubricate shaft of actuator assembly 
(23) where shaft will protrude through screw 
assembly (21), 


(3) If slug (20) was removed from housing 
(19), press slug into hoveing, 


(4) Install housing (19), Screw housing 
into pin and adapter assembly (16) until housing 
bottoms, 


(5) If screw assembly (21) was removed 
and slugs (22) were removed, press 4 slugs in 
screw assembly; then install screw assembly 
in housing (19) with wrench TK4160, Avc‘ust 
screw assembly to permit actuator assembly 
(23) to move in or out approximately 0.005 inch. 


(6) Install washer shims (18) as required 
to take up gap between retaining ring (17) and 
housing (19) when retaining ring is installed; 
then install retaining ring, 


o. Install pressure limit valve tn pin and 
adapter assembly (16) as follows: 


(1) Install omniseal (13) and support (12), 


(2) If 2 slugs (11) were removed, press 
slugs into retainer (10), 


(3) Install retainer (10) with screwdriver 
T11245, or equivalent, Tighten retainer until 
it bottoms, 


(4) Insert poppet (9) in retainer (10); then 
install spring (8), washer (7), and setscrew (6). 
Tighten setscrew with a 5/32-inch hex wrench 
until top of setscrew is flush with pin and 
adapter assembly (16), 


NOTE 


Pressure limit valve adjustment 
will be done during regulator testing, 


p. Complete regulator assembly after 
regulator testing aa follows: 


(1) Install plute (5) and secure plate with 
2 screws (4), 


(2) Install handle (3), Hold handle and 
install nut (2), Tighten nut sufficiently to 
secure handle in position, 


(3) Press in button plug (1). 
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10-48J, TESTING, The test procedure 
requires a source of regulated gaseous 

nitrogen (MIL-P-27401), leak-test compound 
(MIL- L- 25567), or equivalent, and a hand 
valve, gages, hoses, a relief valve, and a 
solenoid valve as specified in test setup, The 
regulator must be firmly secured during testing. 
See figure 10-14D for test setup, 


a, Install regulator in test setup, On 
regulators 19-9021932-3 and 19-9021932-5, 
install a relief valve, adjusted ta relieve at 
10 percent above maximum regulator outlet 
pressure listed, in test setup outlet Jine when 
supply pressure to test setup could exceed 
5,000 psig. 


bh, Close bynaes valve, 


c. Position regulator handle on rey.-lator 
to full vent position and allow it to return to 
neutral, 


d. Verify that solenoid valve is deenergized 
(closed), 


e. On regulators 19-9021932-1, 19-9021932-2, 
and 19-9021932-5, adjust pressure limit valye to 
relieve within pressure listed as follows: 


Regulator 
19-9021932-1 : 
190 (+50, -0} psig 


Regulator 
19-9021932~2 


1,506 #100 psig 
Regulator 

19-9021932-5 

4,500 2100 psig 


(1) Pressurize regulator inlet as indicated 
on pressure gage 1 to upper limit of ,ollef 
pressure listed, 


(2) Slowly turn regulator handle to load 
position and verify a pressure b.ildup on 
pressure gage 2; then allow handle to return 
to neutral and verify that pressure locks up, 
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(3) Lf regulator operation 16 satisfactory 
in substep 2, continue to load regulator in one- 
quarter increments of pressure listed until 
maximum regulated pressure 16 achieved, 
Audibly verify that bleed orifice vents during 
pressure buildup. At each pressure level, use 
leak-test compound and verify no external 
leakage. 


(4) If pressure mit valve venting occurs 
before maximum regulated pressure 18 within 
limits of pressure Hated, use a 5/32-inch hex 
wrench and rotate pressure limit valve adjusting 
screw in small increments clockwi-‘e until 
venting occurs and pressure reguiator outlet 
pressure Increases within limits listed, 


(5) If pressure limit valve does not vent 
and maximum regulated outlet pressure is 
within limits listed, use a 5/32-inth hex wrench 
and rotate pressure limit valve adjusting screw 
in small increments counterclockwise until 
venting occurs with pressure regulator outlet 
pressure still within limits listed, 


(6) Turn regulator handle to vent position 
and vent pressure gage 2 to zero. On regulator 
19-0021932-5, turn regulator handle to extreme 
yent position and verify that panic vent valve 
dumps pressure faster than normal venting 
through dome matering valve, 


(7) Repeat substeps 2 through 6 until 
pressure limit valve is adjusted and regulator 
operation repeatability is verified, 


(8) Depressurize regulator inlet to below 
600 psi as indicated on pressure gage J, 


f, Energize (open) solenoid valve, 


g. Pressurize «2gulator inlet as indicated 
on pressure gage 1 to 600 +10 psi, 1,500 450 psi, 
3,000 +100 psi, 4,000 +100 pet, and 4,900 +100 
psi, At each pressure level check for regulator 
internal leakage at solenold valve outlet and 
using leak-test compound (MIL~1-25567), or 
equivalent, check regulator for external leakage. 
Leakage is not allowable. 


he Deenergize (close) solenoid valve, 
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NOTE 


In the following step, {f regulator 
adjustment sensitivity is not as 
desired, perform step {, 


i, Adjust regulator outlet preasure, as 
indicated on pressure gage 2, to pressures 
listed, At each pressure level use leak-test 
compound (MIL-1.- 25567) and check regulator 
for external leakage. Leakage 16 not allowable, 


Regulator Regulator 
19-9021932-1 19-9021932~2 
50 +2 50 +2 
90 a4 500 +10 
1306 +4 950 +50 
160 24 1,350 +50 
Regulator Regulator 
7~9021932-~3 19- - 
50 +2 50 +2 
1, 650 +50 1,400 +50 
4,000 +100 2,000 +100 
4,800 +100 4,200 1100 


j. If regulator adjustment sensitivity must 
be changed, reduce outlet pressure to zero, 
remove handle, and adjust screw assembly (26, 
figure 10-14A or 21, figure 10-14B) with wrench 
TK4160, or equivalent, (clockwise to increase 
sensitivity and counterclockwise to decrease 
sensitivity) while manipulating actuator 
assembly (28, figure 10-14A or 23, figure 
10-143); then repeat step t and check adjust- 
ment sensitivity, Repeat adjustment until 
desired sensitivity is obtained. tf sensitivity 
cannot he obtained, disassemble dome metering 
valve (paragraphs 10-48C or 10-48D, as 
required) and change quantity and/or thickness 
of shims (43, figure 10-14A or 38, Hrure 
10-14B), as required to obtain desired sensi- 
tivity. Adding shims or increasing shim thick- 
ness slows down rate of pressure rise and 
removing shima or decreasing shim thickness 
invreases rate of pressure rise, 


k, On regulators 19-9021932-1, 19-9021932-2, 
and 19-8021932-5, adjust regulator outlet pres- 
Sure as indicated on pressure gage 2 to pres- 
sures listed and verify that pressure limit valve 
vents within mits. Readjust aetting, if re- 
quired, as outlined in atep e, 


Regulator 
19-9021932-1 
190 (+50, -0) psig 
Regulator 
19-9021932-2 
1,500 +100 psig 


Regulator 
19-9021932-5 


4,500 +100 psig 


1, Turn regulator handle to vent position 
and depressurize pressure gage 2 to zero, 


m. Adjust regulator outlet pressure, as 
indicated on pressure gage 2, to pressures 
listed, and at each pressure level perform 
the following: 


Regulator Regulator 
19-9021932-1 19-9021932-2 
50 +2 50 +2 
fo 4 500 +20 
130 +4 950 250 
160 +4 1,350 +50 
Regulator Regulator 
19-9021932-3 19-9021932-5 
50 42 50 12 
1,650 350 1,400 +50 
4,000 +100 2,000 +100 
4,800 +100 4,200 +100 


(1) Cycle solenold valve 5 times and 
verify that pressure gage 2 indication returns 
to within 42 percent of lockup pressure after 
each cycle when pressure stabilizes, 


(2) After the 5th cycle, verify that indica- 
tion on pressure gage 2 remains constant within 
44 percent of lockup preasure for 5 minutes, 
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{3) Slowly open bypass valve and verify 
that regulator vent valve vents at a maximum 
of 120 percent of actual lockup pressure; then 
close bypase valve and verify that vent valve 
reseats at a maximum of 88 percent of initial 
lockup pressure, 


n. Turn regulator handle to vent position 
and depressurize pressure gage 2 to zero, 


0 Depressurize regulator inlet to zero as 
indicated on pressure gage 2. 


p. Complete regulator assembly as outlined 
in paragraph 10-48G or 10-48H, as applicable, 


a A 


PRESSURE PRESSURE 
GAGE 1 ay Gace 2 


(3) HOSES 
{AS REQUIRED) 


3) BYPASS 
tend VALVE 


REVIEF 
C VALVE 


SUPPLY 


REGULATOR SOLENOID 
¥ALVE 


LEUEND 

10) PRESSURE GAGE 19-9021929-5, OR HQUIVALENT. 
PRESSURE GAGF 19-9021928-1, OR EQUIVALENT 
FOR PRESSURES BELOW 600 PST ANT 19-9021928-3, 
OR EQUIVALENT FOR PRESSURES ABOVE 600 PSI. 
(3) BYPASS VALVE 19-9022606-1, OR EQUIVALENT. 
SOLENOID VALYE 19-9021933-2, OR EQUIVALENT, 
‘0 HOSES 19-0026522-4, OR EQUIVALENT, 

(o) RELIEF VALVE 8353864 (ANDERSON GRESNWCOD CO), 
ted! OR EQUIVALENT ADJUSTED TO RELIEVE AT 10- 
PERCENT ABOVE MAXIMUM REGULATOR OUTLET 


PRESSURE WHEN TESTING REGULATOR 19-8021932-1 
OR 19-0021932-2, 


Figure 10-14), Regulator Test Setup 
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10-49, HAND VALVE 18-9022606. 


10-50. The following procsdures contain the 
disassembling, cleaning, Inspecting and re- 
pairing, assembling, and ‘esting information 
required to maintain the band valves, 


10-51, DISASSEMBLING. Disassemble the 
hand valve, as required, to accomplish neces- 
Bary repair and/or replacement. Sleeve (16) 
contains left-hand threads. See figure 10-15 
for index and part numbers, 


10-52, CLEANING, Clean hand valve as 
outlined in section I, 


10-53, INSPECTING AND REPAIRING, 
Inspecting the hand valve determines whether 
the individual parts have been damaged by 
mishandling or wear, Inspects the parts for 
cleanness, damage, and wear. Repair of hand 
valve is limited to replacement of parta Usted 
with a part number and chasing damaged threads 
that do not exceed £0 percent of one thread, 
Damaged or worn parts not listed requires 
replacement of hand valve. 


10-54, ASSEMBLING, All parts must meet 
cleaning requirem 2nts as outlined tn paragraph 
10-52. Lubricant used during assembly is 
FS1281 grease (Dow Corning Corp) unless 
otherwise specified, Procedures (methods) 
for applying lubricants specified in assembly 
procedures are outlined in section I, Replace 
all soft goods, 


a. Lubricate (Method J) and install packing 
(12) onto retainer (11), Lubricate (Method A! 
threads of retainer and install into body (13). 
Torque retainer to 25-35 ft-lb. On hand valve 
19--9022606-2, torque retainer to 35-45 ft-lb, 


b, Lubricate (Method A) threads of retainer 
(11) and install locknut (10) onto retainer, 


NOTE 


Steps c through h apply to and 
valve 19-9022606-1. 


c. Install seat packing (9) and acrew (8) into 
stem (7), Torque screw (8) to 11-13 in-lb, 
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d. Apply (Method A) 3 streaks of Fluorolube 
grease GR-362 (Hooker Chemical Corp) flush 
with thread peaks, 1/8- to 1/4-inch wide, 120 
degrees apart, to threads of stem (7), For 
periodic lubrication of valve, apply 2 streaks, 


e. Fully screw stem (7) into retainer (11), 
remove, and repeat step d, 


f. Repeat step e until an even film of grease 
covers all stem threads, Do nat allow grease 
te contact seat packing (9) or screw (8). 


g. Lubricate (Method J) backup ring (4), 
stem packing (5), and install spacers (6) stem 
packing (5), and backup ring (4} onto stem (7). 


h. Lubricate (Methed A) threads of sleeve 
(3) and screw sleeve into retainer (11). Torque 
sleeve (3) to 10-20 ft-Ih, 


NOTE 


Steps { through o apply to nand 
valve 19-9022606-2. 


i, Install seat packing (9) and screw (8) into 
stem (17), Torque screw (8) to 11-13 in-Jb. 


j. Apply (Method A) 3 streaks of Fluorolube 
grease GR-362 (Hooker Chemical Corp) flush 
with thread peaks, 1/8- to 1/4~inch wide, 120 
degrees apart, to thread of stem (17), For 
pertodic lubrication, apply 2 streaks, 


k, Tully screw stem (17) into sleeve (16), 
remcve, and repeat step j. 


I, Repeat step k until an even film of grease 
covers al] stem threads. Do not allow grease 
to contact seat packing (9) or screw (8), 


m, Lubricate (Method J) sleeve packing (19) 
and install onto sleeve (16), Lubricate (Method 
J) stem packing (18) and instal] onto stem (17). 


n. Screw stem (17) into sleeve (16) and 
install sleeve into retainer (11). Torque sleeve 
(16) to 15-25 ft-lb. 


eo. Lubricate (Method J) stem packing (15) 
and backup ring (14) and install onto stem (17). 


Pp. Instal} control knob (2) and secure with 
setscrews (1), 


q. Install closures in open ports, 


Changed 26 October 1971 


10-42P-19/10-42P-20 


R-3896-6 Section X 
Volume ft Paragraph 10-58 


fijox HAND VALVE 19-0022608+1 
[jon HAND VALVE 19-9022606-2 


Index No. Part No. 


19-9092606-x.2 
Part No. Description 


Fee len ghabbiattinamntinil 


Description Index No, 


i Setscrew li Retainer 
2 Control! Knob 12 MS828778-6 Retainer Packing | 
3 fa) Sleeve MS28778-8 Retainer Packing 
4 MS28774-10 Backup Ring 13 Body 
5 M$28775-010 Stem Pasking 14 M828774-10@ — Backup Ring 
6 Spacer 15 MS828775-010 Stem Packing | 
q Stem 18 Sleeve | 
8 Screw 17 Stem | 
9 Seat Packing 18 MS28775-010) Stem Packing 
10 Locknut 19 MS26778-6 Sleeve Packing 
ta) Alternate for vendor part number 
Figure 10-15, Hand Valve 19-9022608--Exploded View i 
10-55, TESTING. Testing is performed after around retainer, sleeve, and stem. No leakage 
repair and ony time misuse or damagc fa sua- is allowable, 
ET quncous nitrogen (te Safad) wths eon 
Of gaAseU’ ~_" a ce. Decrease gaseous nitrogen pressure to 
trolled ore aeare eset oe eh Kettner zero and install pressure plug into outlet port, 
hand valve must be firmly secured during test- 
ing. The safety and general maintenance d. Slowly open hand valve and repeat step h. 
requirements outlined in section I apply to this 
procedure. ve, Decrease gaseous nitrogen preagure to 
a. Remove closures, connect gaseous nitre- zero, remove valve from test setup, and inatall 


gen (MIL-P-27401) source to inlet port of hand closures in open porte. 
valve, and cloge valve. 


b. Increase peecous nitrogen to 3,000 psig 
and apply leak-teat compound to outlet port and 
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10-56, HAND VALVE 19-9026501. 


10-57, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
required to maintain the hand valves. 


10-58, DISASSEMBLING, Disassemble the 
hand valve, as required, to accomplish neces- 
gary repair and/or replacement. Retainer (3) 
has left-hand threads. See figure 10-15A for 
index and part numbers. 


10-59, CLEANING. Clean hand valve as out- 
lined in section I, 


Index Part 
No. No. 


Description 


Knob 

Set screw 
2 Nut 

Washer 
Retainer 
Body 
Packing 
Washer 
MS28775-O010 Packing 
AS140-01-10 Ring 
Sleeve 
Packing 


3 
4 
5 MS28778- 16 
6 
7 


MS29613-14 
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10-60. INSPECTING AND REPAIRING, In- 
specting the hand valve determines whether the 
Individual parts have been damaged by mishan- 
diing or wear. Inapect the parts for clernness, 
damage, and wear. Repair of hand valve is 


limited to replacement of parts listed with a part 


number and chasing damaged threads that do not 
exceed 50 percent of one thread. Damaged or 
worn parts not Mated requires replacement of 
hand valve. 


10-61. ASSEMBLING, All parts must meet 
cleaning requirements outlined in paragraph 
10-59. Lubricant used during assembly is 


Description 
Stem . 
11 MS29513-12 Packing 
AS140-01-012 Ring 
12 Sleeve 
13 Screw 
14 Seat 
15 Seat 
16 MS205813-15 Packing 
17 MS28778- 12 Packing 
18 AN814-12C Plug 
19 Body 


Figure 10-15A. Nand Valve 19-9026501--Exploded View 
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grease FS1281 (Dow Corning Corp) unless other- 
wise specified. Procedures (methods) for ap- 
plying lubricants specified in assembly proce- 
dures are outlined in section I. Replace all 

soft goods. See figure 10-15A for index and 
part numbers, 

a, Lubricate (Method J) and install packing 
(16) in groove of seat (15) and install seat into 
body (19), 

b. Install seat (14) and screw (13) into stem 
(10). Torque screw (13) to 37-43 in-lb. 


c, Lubricate (Method J) backup rings and 
packing (11) and install on stem (10), 


d. Apply (Method A) 3 streaks of Fluorolube 
grease GR-362 (Hooker Chemical Corp) flush 
with thread peaks, 1/8- to 1/4-inch wide, 120 
degrees apart, te thread of stem (10). (For 
periodie lubrication, apply 2 streaks.) 

e. Fully screw stem (10) into sleeve (8), 
remove, and repeat step d. 

f. Repeat step e until an even film of greage 
covers all stem threads. Do not allow grease 
to contact seat (14) or screw (13), 

g. Install sleeve (12) into body (19) onto seat 

15). 


h. Lubricate (Method J) packing (5) and in- 
stall on body (4), 

i. Lubricate (Method A) threads o: ».ody (4) 
and install into body (19). Torque body (4) to 
100-120 ft-lb. 


j. Lubricate (Method J) packing (9), install 
onto sleeve (8), and install stem (10) and sleeve 
(8) into body (4). Make sure sleeve (8) is seated 
on sleeve (12), 

k. Lubricate (Method J) packing and backup 
ring (7) and install over stem (10) into groove 
of sleeve (8). 


l. Install washer (6) and retainer (3) into 
body (4). Torque retainer (3) to 25~35 ft-~1b, 


m, Install washer and nut (2) onto body (4). 
Tighten fingertight. 


n. Install knob (1) on stem (10) and secure 
with setscrew, 


o. Lubricate (Method J) packing (17), ingtall 
onto plug (18), and install plugs into ports of 
body (19). Torque plug (18) to 300-500 in-Ib, 


10-62. TESTING, Testing is performed after 
repair and any time misuse or damage is sus- 
pected. The test procedures require a source 
of hydraulic fluld with a controlled pressure 
of 0-5,000 psig. The hand valve must 
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be firmly secured during testing. The safety 
and general maintenance requirements outlined 
in section I apply to this procedure. 


a. Remove plugs from inlet and outlet ports, 
and connect fuel source to inlet port of valve. 


b, Close valve and increase pressure to 
3,000 psig. Check for internal leakage at outlet 
port, No leakage is allowable, 


c. Decrease pressure to zero, install plug 
in outlet port, and open valve. 


d, Increase pressure to 3,000 psig and check 
for external leakage. No leakage is allowable. 


e. Decrease presaure to zero, remove valve 
from test setup, and install plugs in open ports. 


10-63. HAND VALVE 19-6021936. 


10-64, The following procedures contain the 
disassembling, cleaning, inspecting and repair- 
ing, assembling, and testing information re- 
quired to maintain the hand valves. 


10-65. DISASSEMBLING. Disassemble the hand 
valve, as required, to accomplish necessary 
repair and/or replacement. Bushing (3) and 
bonnet (5) have left-hand chreads. See figure 
10-15B for index and part numbers. 


10-66, CLiL..wiNG. Clean hand valve ag out- 
lined in sectior I. 


10-67. INSPECTING AND REPAIRING. In- 
specting the hand valve determines whether the 
individual parts have been damaged by mis- 
handling or wear. Inspect the parts for clean- 
ness, damage, and wear. Repair of hand valve 
is limited to replacement of parts listed witha 
part number and chasing damaged threads that 
do not exceed 50 percent of one thread. Dam- 
aged or worn parts not sted requires replace- 
ment of hand valve. 


10-68. ASSEMBLING. All parts must meet 
cleaning requirements outlined in paragraph 
10-66, Lubricant used during assembly is 
lubricant grease RBO140-012 (Rocketdyne) unless 
otherwise specified. Procedures (methods) for 
applying lubricants epecified in assembly pro- 
cedures are outlined tn section I. Replace all 
soft goods. See figure 10-15B for index and 

part numbers, 


a. Install seat (9) and screw (8) into stem (7), 
Torque screw (8) to 27-33 in-Ib. 


b. Apply (Method A) 3 streaks of Flucrolube 
grease GR-362 (Hooker Chemical Corp) flush 
with thread peaks, 1/8- to 1/4-inch wide, 120 
degrees apart, to threads of stem (7). (For 
periodic lubrication, apply 2 streaks, ) 


¢. Fully screw stem (7) into bonnet (5), 
remove, and repeat atep b, 
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Description : : Description 


Knob 5 Bonnet 
Set screw 6 VD-261-0123-0010 Packing 
2 Nut q Stem 
Washer 8 Screw 
3 Bushing i) AS113-65-110 Seat 
4 5§5122-1 Packing 10 Body 
555122-2 Packing 
§55122-3 Packing 
55512¢ Ring 


Figure 10-15B. Hand Valve 19-#021836--Exploded View 


d. Repeat step ¢ until an even film of grease g. Lubricate (Method A) threads of bushing 
covers all stein threads. Do not allow grease (3) and install into bonnet (5), 
tn contact seat packing (9) or screw (6). h. \astall washer and nut (2) onto bonnet (5). 


[ e, Lubricate (Method vrai orieae (6) Tighten fingertight. 
onto bonnet (5). Lubricate (Method A) threads 
of aaa aa eae ‘ats atte (10). Torque i, Install knob {1) on stem (7) and secure with 
bonnet to 45-55 ft-lb, setacrew. 
j. Install closures in open porta 
10-69. TESTING. Testing is performed after 


repair and any time misuee or damage is sus- 
pected. The test procedures require a sourc¢ 


{. Lubricate (Method J) packings and ring 
(4) and install ring first, then packings, over 
stem (7) until they Lottem in bonnet (6). 
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of gaseous nitrogen (MIL-P-27401) with a con- 
trolied pressure of 0-5, 000 psig and leak-test 
compound (MIL~L-25567 or equivalent), The 
hand valve must be firmly secured during test~ 
ing. The safety and general maintenance re- 
quirements outlined in section I apply to this 
procedure, 


a. Remove closures, connect gaseous nitro- 
gen (MIL-P-27401) source to inlet port of hand 
vaive, and close valve, 


b. Increase gaseous nitrogen to 3, 000 psig 
and apply leak-test compound to outlet port and 
around bonnet, bushing, and stem. No leakage 
is allowable. 


c. Decrease gaseous nitrogen pressure to 
zero and install pressure plug into outlet port. 


d. Slowly open hand valve and repeat step b. 


e. Decrease gaseous nitrogen pressure to 
“ero, remove valve from test setup, and install 
closures in open ports. 


10-70. HAND VALVE 9259T-1PP, 


10-71. The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling. and testing informution 
required to maintain the hand valves. 


10-72. DISASSEMBLING. Disassemble the 
hand valve, as required, to accomplish neces- 
Sary repair and/or replacement, See figure 
10-15C for index and part numbers, 


10-73. CLEANING, Clean hand valve ag out- 
lined in section I. 


10-74, INSPECTING AND REPAIRING, In- 
specting the hand valve determines whether the 
individual parts have been damaged by mis- 
handling or wear. Inspect the parts for clean- 
ness, damage, anc wear. Repair of hand valve 
is limited to replacement of parts listed with a 
part number and chasing damaged threads that 
do not exceed 50 percent of one thread. Dam- 
aged or worn parts not listed requires replace- 
ment of hand valve, 


10-75, ASSEMBLING. All parts must meet 
cleaning requirements outlined in paragraph 
10-73, Lubricant used during assembly is 
lubricant grease RB0140-012 (Rocketdyne), 
Procedures (methods) for applying lubricants 
specified in assembly procedures are outlined 
in section I. Replace all soft goods, See fig- 
ure 10-15C for index and part numbers. 


a. Lubricate (Method L) O-rings (3, 4) and 
install on plug (2), 


F1.6-1.70 
Index Part 
No. No, Description 

Ae a te 

1 Lockring 

2 Plug 

3 5004-49 O-ring 

4 5007-59 O-ring 

i) Body 


— 


Figure 10-15C. Hand Valve 9259T IPP. 
Exploded View 


b. Install plug (2) into body (5) and secure 
with lockring (1), 


c. Install closures in open ports. 


10-76. TESTING. Testing is performed after 
repair and any time misuse or damage is sus- 
pected. The test procedures require a regulated 
source of gaseous nitrogen (MIL-P-27401) with 

a controlled pressure of 0-150 psig and leak-test 
compound (MIL-L-25567 or equivalent), The 
hand valve must be firmly secured during testing. 
The safety and general maintenance requirements 
outlined in section I apply to this procedure, 


a. Remove closures, connect gaseous nitro- 
gen (MIL-P-27401) source to inlet port of hand 
valve, and close valve. 
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b. Increase gaseous nitrogen to 150 psig 
(maximum) and apply leak-test compound to out- 
let port and around top and bottom of plug. No 
leakage is allowable. 


c. Decrease paseuus nitrogen pressure to 
zero and install pressure plug into outlet port. 


ad. Stowly open hand valve and repeat step b. 
e. Decrease gaseous nitrogen pressure to 
zero, remove valve from test setup, and install 

closures in open ports, 
10-77. RELIEF VALVE 19-9021937 AND 
19-9026587, 


10-78. The following procedures contain the 
disassembling, cleaning, inspecting and repair- 
ing, assembling, and testing information re- 
quired to maintain the relief valves. 


10-79. DISASSEMBLING. Disassemble relief 
yalve, ag required, to accomplish necessary 
repair and or replacement. ‘Turn adjusting 
acrew (2) counterclockwise to relieve tension 
on spring (7), Do not remove bonnet (5) with 
rension on spring (7). Remove blowdown ring 
(14), by reaching in outlet port of body (18) and 
inscrewing blowdown ring off of bushing (15), 
(See figure 10-15D for index and part numbers, ) 


10-80. CLEANING, Clean ali metal parts as 
outlined in section J, 

10-81. INSPECTING AND REPAIRING, In- 
specting the valye determines whether the indi- 
vidual parts have been damaged by mishandling 
or wear. inspect parts for cleanness, damage, 
and wear. Repair of relief valve is limited to 
replacement of parts contained in kit and chasing 
damaged threads that do not exceed 50 percent 
of one thread. Replacement of relief valve is 
required if parts not contained in kit are dam- 
aged or worn. 


10-82. ASSEMBLING. All parts must meet 
cleaning requirements outlined in paragraph 
10-89. Lubricant used during assembly is seal- 
ant and antiseize compound RBO140-005 
(Rocketdyne) for flat seals and lubricant grease 
RBO140-012 (Rocketdyne) for straight threads. 
Procedures (methods) for applying lubricants 
specified in assembly procedures are outlined 
in section I. (See figure 10-15D for index and 
part numbers. ) 
CAUTION 

Care must be taken when installing 

bushing in body, to prevent damage 

to bushing threads, 

a, Lubricate (Method J) seal (16) and (Method 
A) threads of bushing (15), and install seal and 
bushing in body (18), Torque bushing to 22-26 
ft-lb, 
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b. Thread blowdown ring (14) on bushing (15) 
to obtain 75 percent thread engagement. 


c. Install disk (10), ball (9), spring follower 
(8), spring (7), and spring follower (6) in body 
(18). Make sure that spring follower (8) mates 
with ball (9) and spring follower (6) mates with 
adjusting screw (2). 

d. Lubricate (Method J) seal (17) and (Method 
A) threads of body (18), and install seat (17) and ! 
bonnet (5) on body. Tighten bonnet lo firmly seat 
seal. 


e. Lubricate (Method A) threads of adjusting ff 
serew (2), and install locknut (3) on adjusting 
screw until nut bottoms on screw head. 


f. Serew adjusting screw (2) in bonnet (5) one 
full turn after contact with spring follower (6). 


g. Lubricate (Method J) seal (4) and (Method | 
A) threads of bonnet (5), and install cap (1) on 
bonnet fingertight. 


h. Lubricate (Method J) seal (12), and install 4 
washer (13), seal (12), and lockscrew (11) into 
body (18). 


i. Install protective closures on inict and 
outlet ports. 


10-83. TESTING. Testing consists of testing 
start-to-leak, set, and reseat pressures of re- 
lief valves. Perform testing after repair and 
any time misuse or damage is suspected, Pres- 
sure must be gradually increased to check start- 
to-leak and set pressures, and decreased to 
check reseat pressure, Adjustment of the rellef 
valve must be accomplished with no pressure 
applied and then repressurized to recheck ad- 
justment, The safety and general maintenance 
requirements outlHned in section I apply to this 
procedure. 


a. Firmly secure relief valve, remove clo- 
sures, and connect a source of faseous nitrogen 
(MIL-P-27401) with a controlled pressure of 
0-5, 800 psig to inlet port. 


b, Slowly increase pressure and record start- 
to-leak and set pressures. Decrease pressure 
and adjust adjusting screw (2), as necessary, to 
obtain settings specified in figure 10-15E, 


c. Turn adjusting screw clockwise to increase 
set pressure and counterclockwise to decrease 
set pressure. After adjustment, hold adjusting 
screw (2) in place while the lockwut (3) is being 
tightened. Tighten cap (1) to firmly seat seal. 


d. Increase pressure to set pressure, then 
slowly decrease pressure, and record reseat 
pressure, Adjust blowdown ring (14), as neces- 
sary, to obtain settings specified in figure 
10-155. Repeat steps b and c. 
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Index Kit 

No. No. Description 
1 Cap 
2 Adjusting screw 
3 Locknut 
4 {a) Seal 
5 Bonnet 
6 Spring follower 
7 Spring 
8 Spring follower 
9 Bali 


a a 4 ee 


(a) On valve 19-9021937-1 use kit RDDD-RK-1100S, 


On valve 19-9021937-2 use kit RDCA-RK-1100C. 
On valve 19-9021937-5 use kit RDEA-RK- 11008, 
On valve 19-9021937-6 use kit RDEB-RK-1100S. 
On valve 19-9021937-7 use kit RDEG-RK-1100S. 


On valve 19-9021937-12 use kit RDEH-RK-11008, 
On valve 19-9021937-14 use kit RDJA-RK-11008S. 
On valve 19-9021937-15 use kit RDJB-RK-1100S. 
On valve 19-9021937-16 use kit RDJC-RK-11008, 
On valve 19-9021937-17 use kit RDJD-RK-110085. 
On valve 19-9021937-18 use kit RDJE-RK-1100S, 
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Figure 10-15D. 


FL-5-1-52 

Index Kit 

No, No Description 

10 (a) Disk 

11 Lockscrew 

12 (a) Seal 

13 Washer 

14 Blowdown ving 

15 (a) Bushing 

16 (a) Seal 

Mi (a) Sea} 

18 Body 


On valve 19-9021937-19 use kit ROJO-RK-11008. 
On valve 19-9021937-20 use kit RD P-RK-11008. 
On valve 19-9021937-21 use kit RDJR-RK-11008, 
On valve 19-9026587-1 use kit RDJF-RK-11008S. 
On valve 19-9026587-2 use kit RDJG-RK-1100S. 
On valve 19-9026587-3 use kit ROJH-RK-11005. 
On valve 19-9026587-4 use kit RDJJ-RK-11008, 
On valve 19-9026587-5 use kit RDJK-RK-11008. 
On valve 19-$026587-6 use kil RDJL«RK-11008. 
On valve 19-9026587-7 use kit RDIM-RK-~11008. 
On valve 19-9026587-8 use kit RDJN-~RK-11005S. 
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Relief Valve--xploded View 
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Start-to- Leak 


Part Pressure (psig) 
Number (Minimum) 
19-9021937-1 162 
19-9021937-2 1, 258 
19-9021937-5 §, 225 
19-9021$37-6 1, 000 
19-9021937-7 100 
19-9021937-12 300 
19~9021937-14 1,900 
19-9021937-15 1,490 
19-9021937-16 3, 580 
19~9021937-17 4,360 
19-9021937-18 3,620 
19-9021937-19 1,150 
19-9021937-20 622 
19-9021937-21 100 
19-9026587-1 2,320 
19-9026587-2 2,875 
19+9026587-3 3, 040 
19-9026587-4 2,895 
19-9026587-5 4,360 
10-9026587-6 4,190 
19-9026587-7 3, 820 
19-9026587-8 1,490 
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Set Reseat 
Pressure Pressure (psig) 
(psig) (Mintmum) 
170 46 153 
1,325 440 1,190 
5,500 4165 4, 950 
1,050 +30 950 
105 +5 95 
315 410 285 
1,995 (+60, -0) 1,795 
1,575 (+47, -Q) 1,410 
3,780 (+113, -0} 3,400 
4,620 (+139, -0) 4,160 
3, 828 (+115, -0) 3,450 
1,210 (+36, -0) 1,090 
§50 (+17, -0) 495 
100 (43, -0) 95 
2,440 (+75, -0) 2,195 
3,024 (+95, -0) 2,720 
3,202 (+100, -0) 2,880 
3,009 (495, -0) 2,745 
4,620 (+140, -0) 4,160 
4,410 (+135, -0) 3,970 
4,022 (+125, -0) 3,620 
1,575 (+48, -0) 1,410 


Figure 19-15E, Relief Valve Test Requirements 


e. Turn blowdown ring (14) clockwise to in- 
crease reseat pressure and counterclockwise 
to decrease reseat pressure, Adjustment is 
accomplished, through outlet port, by loosen- 
ing lockscrew (11) and using a screwdriver in 
the serrations of the blowdown ring. Tighten 
lockserew (11) after adjustment. 


f. If screw (11) does not seat on seal (12), 
turn blowdown ring to permit end of screw to 
enter a serration of the ring. 

g. Secure equipment, and install closures 
on inlet and outlet ports of relief valve. 

10-84, FILTER 19-9026520, 19-9021905-1 
AND 19-9021905-2. 

10-45, The following procedures contain the 
disassembling, cleaning, inspecting and repair- 
ing, assembling, and testing information re- 
quired to maintain the filters. 

10-86. DISASSEMBLING. Disassemble the 
filter, as required, to accomplish necessary 
repair and/or replacement. See figure 10-15F 
for index and part aumbers. 


10-87. CLEANING. Clean filter and element 
as outlined in section I. 


10-88, INSPECTING AND REPAIRING. In- 
specting the filter determines whether the 
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individual parts have been damaged by mishan- 
dling or wear. Inspect the parts for cleanness, 
damage, and wear. Repair of filter is limited 

to replacement of parts listed with a part number 
and chasing damaged threads that do not exceed 
5C percent of one thread. Damaged or worn 
parts not listed requires replacement of filter. 


10-89. ASSEMBLING. Al! parts must mret 
cleaning requirements outlined in paragraph 
10-87. Lubricant used during assembly is lu- 
bricant grease RBO140-012 (Rocketdyne). Pro- 
cedures (methods) for applying lubricants syeci- 
fied in assembly procedures are outlined in 
section I. Replace all soft goods. See figure 
10-15F for index and part numbers. 


a. Lubricate (Method J) O-ring and ring (2) J 
and install onto plug (1). 


b. Lubricate (Method J) O-ring (3) and elt 
onto element (4), lubricate (Method A) threads 
of element (4), and install element into plug (1). 
Torque element to 6-8 ft-lb, 

c. Lubricate (Method A) threads of plug (1) ff 
and install plug and element into case (5), 
Torque plug to 13-15 ft-lb. 


d. Instali closures in open ports. 
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# Index Part 
No. No Description 
1 _ ~ Plig 
2 4219-29!) O-ring 
8213!) Ring 
4114-20) O-ring 
8114{b) Ring 
4118-20!¢ O-ring 
ai1elc) Ring 
3 4119-204 O-ring 
4011-20") O-ring 
4111-2010) Q- ring 
4 Element 
5 Case 


fa) On filter 19- 9026520 
| (b) On filter 19-9021905~1 
E (c) On filter 19-9021905-2 
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Figare 10-15F. Filter--Expluded View 


1 10-99. TESTING, Testing is performed after 

7 repair and any time misuge or damage {ts 3us- 
pected, The test procedures require a regulated 
source of faseous nitrogen (MIL-P-27401) with 

7 a conirolled pressure of 0-3, 000 psig and leak- 

B test compound (MIL-L-?5567 or equivalent). 

The filter must be firmly secured during testing, 
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The safety and general maintenance requirements 
outlined in section I apply to this procedure. 


a. Remove closures, connect gascous nitro- 
gen (MIL-P-27401) source to inlet of filter, and 
install pressure plug in outlet port, 


b. licrease pressure to 3,000 psig and apply 
leak-rest compound at mating surface of plug and 
case. No leakage is allowable. 


c. Decrease pressure to zeo, remove filter 
from test setup, and install closures in open 
ports. 


10-91, ROTAMETER 19-9025519. 


10-92. The following procedures contain the 
disassembling, cleaning, inspecting and repair- 
ing, assembling, and testing information re- 
quired to maintain the rotameter. 


10-93. DISASSEMBLING. 1)isassemble ro- 
taineter, as required, to accomplish necessary 
repaic and/or replacement. The gland bolts 

(8) must be completely removed to free the 
metering tube, The metering tube and float must 
be handled with care to prevent breaking tube and 
damaging or losing the fleat. See figure 10-15G 
for index and part numbers. 


10-94. CLEANING. Clean 1otameter metal 
and nonmetal parts as outlined in section I. 
Perform antistatic treatment on tubes and floats 
after cleaning as follows: 


a. Place float on lint-free paper and pour a 
drop of ANSTAC-2M solution (Chemical Develop- 
ment Corp; on paper, 


b. Fuil float through solution until thoroughly 
coated; roll fleat over dry portion of papor until 
ball appears dry. 


ec. Using a smail piece of lint-free cloth 
dampened with ANSTAC- 2M solution (Chemical 
Development Cory), wet inside and outside of 


tube. Wipe tube until it appears dry. 
10-93, INSPECTING AND REPAIRING. In- 


specting the rotameter determines whether the 
individual parts have heen damaged by mis-~ 
handling or wear. See figure 10-15G and inspect 
parts for cleanness, damage, and wear. Re- 
pair of rolameter is limited to replacement of 
parts listed with a part number and chasing dam- 
aged threads that co not exceed 50 percent of one 
thread, Dainaged or worn parts not listed re- 
quires replacement of rotameter, 


190-96. ASSEMBLING, All parts murt meet 
cleaning requirements outlined in paragraph 
10-94. Lubricant used during assembuiy ig 
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Index Part 
No. No, Description 
8 Gland bolt 
9 Sideplate 
Screw 
10 Fitting 
11 Tube gasket 
12 R-2-15-A Packing sel 
R-2-15-C Packing set 
13 Gland ring 
14 Gland follower 
15 R-2-15-A Metering tube 
R-2-15-C Metering tube 
16 Float 
17 Gland ring 
18 R-2-15-A Packing set 
R-2-15-C Packing set 
19 Seale 
20 Rod 
21 Base 
Level 
Thunbscrew 


Panes See asa ieee ear eee 
Figure 10-15G. Rotameter--Expluded View 


lubricant grease RBO1 10-012 (Rocketdyne), 
Procedures (methods) for applying lubricants 
specified in assembly procedures are outlined 
in section J. Replace all soft goeds, ee figure 
10-15G for index and part numt«, a, 


a. Install vod (20) into bas. (21) and tighten 
handtight. Install thumbscrews into base, 


b. Instali scale (19) onty sideplate (9). 


c. Position metering tube (15) in horizontal 
position and install gland follower (14) on each 
end of tube, 


ad. On small end of metering tube (15) instal] 
gland ring (17) and packing (18), and on large 
ond of tube install gland ring (13), packing (12) 
Place tube gasket (11) on end of tube. 


e. Install fitting (10) over tube gasket (41), 


: 
| 
! 


rss | 


Index Part packing (12), and gland ring (13). Install bolts 
No. No, Description (8) Into gland follower (14). Cross-torque bolts 
. SS ere (8) unti] tube end is firmly seated on tube gasket. 

1 gp aes f, Instali fitting (10) over packing (18) and 
P cee. gland ring (17) and install gland Lolts (8) into 
G ‘ 1 : $3 
3 Window glaas gland follower (14), Tighten bolts (8) fingertight. 
4 Gasket g. Aline sideplates (9) with dowel-pins of 
§ Plug fittings (10) and install sideplate screws. 
; 015 O-ring h. Cross-torque bolts (8) of fitting (10) until 
Spring gland ring (17) and packing (18) are firmly 
seated, 
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ij. Verify that the zero ine of metering tube 
(15) and acale (19) are in exact alinement, 


j. Install float (16) into metering tube (15); 
then lubricate (Method J) O-ring (6) and install 
apring (7) and plug (5) into fittings (10), 


Kk. Install gasket (4), window glass (3), gasket 
(2), and frame (1), Secure with screws. 


1. Position rotameter in a vertical position 
and install on rod (20). 


10-97, TESTING. Testing is performed after 
repair and any time misuse or damage is sus- 
pected. The test procedures require a source 
of hydraulic fluid capable of maintaining 
2-200 cc/m flowrates, three shutoff valves, 
and a needle valve for hydraulic service. The 
flowmeter must be Hirmly secured in a vertical 
position during testing. The safety and general 
maintenance requirements outlined in section I 
apply to this procedure. 


a. Connect rotameter to test setup with a 
shutoff valve at both inlet and outlet ports, a 
shutoff valve as a bypass valve, anda needle 
valve downstream of the outlet valve and bypass 
valve, 


b. Connect hydraulic source to inlet of inlet 
shutoff and hypass valves and connect needle 
valve to hydraulic return. Close all valves. 


c. Level rotameter with thumbscrewe of 
base and increase pressure to 160 psig. 


d. Open bypass valve and siowly open needle 
valve just enough to obtain flow. 


e. Slowly open inlet and outlet shutoff valves 
and allow lines and rotanieter to fill. 


f. Slowly close bypass valve and needle vaive. 
Observe for fluid leaks at inlet and outlet fittings 
and ends of tube. No leakage is allowable. 


g. Slowly open needle valve and regulaie flow 
to allow filcat to rise to top of graduated ucale 
of tube; then descend ta bottom of tube. Float 
must rise and descend smoothly. 


h. Repeat step g, maintaining stable flow at 
four equal increments of acale. Float must 
stabilize at each increment. 


Section X 
Paragraphs 10-97% to 10-103 


i, If float operation is erratic or sticking, 
check for leakage in test setup or clean as out- 
lined In paragraph 10-94, 


j. Decrease presoure to zero, remove ro- 
tameter from test setup, and install closures on 
inlet and outlet ports. 


10-98. CALIBRATOR MODEL 1052. 


10-99, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information re- 
quired to maintain the callbrator, 


10-100. DISASSEMBLING, Disassemble the 
calibrator, as required, to accomplish neces- 
sary repair and/or replacement, The precision 
bore glass tube is released when the jackscrew 
(1) is removed, See figure 10-15H for index 
and part numbers, 


10-101. CLEANING. Clean parts, as applicable, 
as outlined in section I, Antistatic treat tube by 
using a piece of lint-free eloth dampened with 
ANSTAC-2M solutian (Chemical Development 
Corp), wet inside and outside of tube. Wipe tube 
until it appears dry. 


10-102. INSPECTING AND REPAIRING. In- 
specting the calibrator determines whether the 
individual parts have been damaged by mis- 
handling or wear, Inspect the parts for clean- 
ness, damage, and wear. Repair of calibrator 
is limited to replacement of parts listed with a 
part number and chasing damaged threads that 

do not exceed 50 percent of one thread. Damaged 
or worn parts not listed requires replacement 

of calibrator. 


10-1053, ASSEMBLING. All parts must meet 
cleaning requirements as outlined in paragraph 
10-101. Lubricant used during assembly is 
lubricant grease RBO140-012 (Rocketdyne). 
Procedures (methods) for applying lubricants 
specified in assembly procedures are outlined in 
section I, Replace ali soft guods. See figure 
10-15H for index and part numbers. 


a, Install thumbscrews in base (18) and 
install standoff (17) on base (18). 


b. Lubricate (Methcd A) threads cf standoff 
(17) and ingtall fitting (16) on standoff (17). 


c. Install scale (15) on sideplate (6) with 
thumbscrews, and Install sideplates (6) on fit- 
tings (8, 16). 
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F1-5- 1-73 
No No. Description 
1 Jackscrew 
Nut 
2 P-100009-905 Packing 
P-100009-010 Packing 
3 Adapter 
4 P-10009-908 O-ring 
5 Backplate 
Screw 
10-42AB Changed 8 Necember 1970 


Index Part 
No. No Description 
6 Sideplate 
Screw 
7 Window glass 
Screw 
8 Fitting 
9 Adapter 
10 Plug 
{1 P-100009-211 O-ring 
12 Ring plug 
100574 Packing 
13 Piston 
14 Tube 
15 fcale 
Thumbscrew 
16 Fitting 
100574 Packing 
17 Standoff 
Screw 
18 Base 
Level 
Thumbscrew 
19 P-- 1000027 Mercury 
a0 Stop watch 


Figure 10-15H, Calibrator--Exploded View 


d. Lubricate (Method J) O-ring (11) and 
install adapter (9), plug (10), and O-ring (11) 
into fitting (8), 


e. Install tube (14) on packing of fitting (16) 
and install piston (13) in tube (14). 


f. Install ring plug (12) on top of tuhe (14) 
and position ring plug and tube under plug (10). 


g. Lubricate (Method J) packing (2), install 
packing on jackscrew (1) and install jackscrew 
into fitting (8). Tighten jackserew until tube 
(14) makes light contact with packing. 


h. Center tube (14) at top and bottom seals 
and tighten jackscrew until a compression seal 
is obtained. Secure jackscrew with nut, 


i. Install backplate (5) and window glass (7) 
on fittings (8, 16), 


j. Lubricate (Method J) O-rings (4), install §j 


on adapter (3), and install adapters in fittings 
(8, 18). Install closures in open porta. 
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10-104. TESTING. ‘Testing ts performed alter 
repair and any time misuse or damage is sus- 
pected. The test procedures require a regulated 
source of gaseous nitrogen (MIL-P- 27401) with 
a controlled flow of 0-100 ce/m. The safety and 
general maintenance requirements outlined in 
section I apply to this procedure, The observed 
volumes of gas must be corrected to standard 
conditions of preseure and temperature. The 
weight and frictica of the piston and mercury 
contribute to a hack pressure that should be 
indicated with 4 water manometer connected at 
the inlet of tle calibrator. This pressure muet 
be added to the corrected barometer reading to 
obtain the total preasure at which the gas is 
collected. The temperature of the flowing gas 
should be nated and these values of pressure 
and temverature used in the gas law equation 

to obtain the volume at standard conditions. 


Where: 
V5 = volume at standard conditlous 
Vi = volume indicated 


P, = total pressure (back pressure + baromet- 
ric presaure) in absolute units 


P, = standard pressure tn absolute units 


T; = gas temperature indicated in absolute 
units ; 


T. = standard temperature in absolute units. 
NOTE 
Steps a through g tests piston function. 
a. Remove closures, attach hand valve 
9259T-1PP (paragraph 10-70) to calibrator 
outlet, and open hand valve, 


b. Check that vent at top rear of calibrator is 
open, 
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CAUTION 


Uf vent is not open, excessive pres- 
sure can build up in tube, causing 
damage to calibrator, 


ct. Level calibratur with base thumbscrews 
and circular level, 


d, Check that mercury seal forms a continu- 
ous ring in piston groove, RFstablish mernury 
seal, if necessary, as outlined in steps m through 
p. 


e. Flow 20-100 cubic centimeiers per minute 
of gaseous nitrogen (MII.-P-27401) into calibra- 
tor inlet. 


NOTE 


Sudden surgea of pressure must 
be avoided when pressure is 
applied, to avoid blowing out the 
mercury seai, 


{. Adjust hand valve at outiet to ailow piston 
to rise to top of graduated scale of tube. Piston 
rust rise emoothly. 


NOTE 


If piston rises to the extreme top 
of tube, the mercury seal can be 
blown out of the piston groove. 


g- Open hand valve at outlet to allow piston 
to descend to bottom of tube. Piston must 
descend sraccthly. 


h. Jf piston operation 1s erratic or mercury 
fails to seal, perfurra steps i through u. 


"i, Remove window glass (7) and backplate 
(5). 


j. Loosen jackscrew (1) (counte: clockwise) 
unfit tube (14) unseats from compression geal. 


CAUTION 


Precision bore glass tube is released 
when jackscrew is loosened. Darage 
to tube can result if tube ia allowed to 
fall, 


k, Place calibrator in horizontal position 
and remove tube (14) wilh piston (13); remove 
piston. 
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Section X R-93896-5 
Paragraphs 10-105 to 10-108 Volume I 


1. Clean tube and piston and perform anti- 
static treatment as outlined in paragraph 10-101. 


m. Remove screw from piston, secure Lube 
in vertical position, and insert piston into tube 
7 just far enough for groove to be within bore. 


: n. Pour several drops of mercury (19) (sup- 
B plied with calibrator) into screw hole in piston. 


o, Insert screw into piston and tighten screw 
¥ until piston groove completely fills with a con- 

a tinuous ring of mercury. If mercury ring is 

9 too full, it will appear to overflow from groove, 
and readjustment of screw may be necessary. 


# op. Place clean, lint-free cloth on bottom of 
R tube, release piston, and observe rate of fall 
R several times by inverting tube from end to end. 


f 6. ~~ Place calibrator in horizontal position and 
insert tube into frame, placing end of tube (14) 
® on bottom packing first. 


r. Tighten jackscrew (1) until tube (14) makes 
a light contact with seal, 


fF os. Cenier tube at top and bottoin seals and 
f tighten jackscrew until a compression seal is 
B Obtained. 


t. Install backplate (5) and window glass (7). 


u, Repeat steps a through g. 


ca 
re i ek ee ne 


y, Decrease pressure to 2¢rg, reinove 
i calibrator fron test setup, and install closures 


‘ Index Part 

q on open ports, No. No. Description 

10-105, ACCUMULATOR 19- 9026585, “}_A@5507-204. ‘Burst disc 

I 10-196, The following procedures contain the a. eanecgiea peel nes 

B disassembling, cleaning, inspecting and repair- 4 ane 

§ ing, assembling, and testing information re- S > x 

§ quired to maintain the accumulator, 6 AGS50T-208 igen 
10-107, DISASSEMBLING. Disassemble accu- eos ae 
mulator, as required, to accomplish neces- 8 Z P} ng 

B sary repair and/or replacement. Do not dis- 9 aaa 

f assemble burst disc (1, 5). (See figure 10-15d 0 Sead 


® for index and part numbers. } 


renee 


Figure 10-18), Accumulator--Exploded View 


10-108. CLEANING. Clean parts, as appli- 
cable, as outlined in gection I. 


10-42AD Added 24 March 1970 


R-3d96-5 
Volume I 


10-108. INSPECTING AND RiPAIRING, In- 
specting the accumulator determines whetl. :r 
the Individual parts have been damaged by mis- 
handling or wear. Inspect parta for cleanness, 
damage, aniwear. Repair of accumulator ia 
limited to replacement of parta Hsted with a 
part number and chasing damagec threads that 
do not exceed 50 percent of one thread. Dam- 
aged or worn parts not listed requires replace- 
ment of accumulator. 


10-110. ASSEMBLING. All parts must meet 
cleaning requirements outlined in paragraph 
10-108. Lubricant used during assembly is 
lubricant grease RBO140-012 (Rocketdyne). 
Procedures (methods) for applying lubricants 
specified in assembly procedures are outlined 
in section]. (See figure 10-157 for index and 
part numbers, ) 


a. Place shell (9) between hands of stand 
(10) and secure with bolts. 


b, Lubricate (Method J) O-ring and ring (7) 
and install on adapter (6). Install adapter (8) 
into shell (9. 


c. Lubricate (Method A) threads of burst 
dise (5) and install into adapter (6), 


d. Install tube (4) inte shell (9). 


e, Lubricate (Method J) O-ring (3) end install 
into adapter (2). Install adapter (2) onto shell 
(9), 


{. Lubricate (Method A} threads of burst 
dise (1) and install into adapter (2), 


10-111, TES'IING. Testing is perforrned after 
repair and any time misuse or damage is sus- 
pected, The test procedures require a source 
of hydraulic uid with a controlled 

pressure of 0-3,C00 psig, a source of gaseous 
nitrogen (MIL-P-27401) with a controlled pres- 
sure of 0-3,000 psig, and leak-test compound 
(MIL-L-25567 or equivalent), The accumulator 
must be firmly secured during testing. The 
safely and general maintenance requirements 
outlined in section I apply to this procedure. 


Section X 
Paragraphs 10-169 to 10-113 


a. Remove closures, and connect gaseous 
nitrogen source to adapter (2) inlet port ana 
hydraulle source to adapter (6) inlet port. 


b. Increase gaseous nitrogen pressure In 
30C paig increments to 1,500 +100 psig. 


ce. Audibly check for leakage at each incre- 
ment, then apply leak-tent compound 
(M1L-1L-25567) to adapter (2). No leakage ia 
allowable, 


d. Lock gource pressure in accumulato. and 
record pressure. Observe for pressure decay 
for 3 minutes. No pressure decay ts allowable. 


CAUTION 


Damage to accumulator will result 
if fluid system is pressurized before 
the pneumatic system is pressurized, 


é€, Maintain pressure of step b and increase 
hydraulic pressure in 500 psig increments to 
3, 000 psig. 


f. Check for fluid leakage at adapter (6) and 
burst disc (5). No leakage is allowable. 


g. Decrease hydraulic pressure to zero first; 
then decrease gaseous nitrogen pressure to zero. 


h. Remove accumulator from test setup and 
instali closures in open ports. 


10-112. INSPECTION, 


10-113. Figure 10-16 Hsts items to be inspec- 
fed, conditions to be sought and corrected, and 
the frequency of the inspections. Inspection 
requirements are classified as visual and perio- 
die, Their scope should be increased or de- 
creased to suit varying conditions. AJ! inspec- 
ticna requirements cannot be predicted because 
they ave directly affected by local operations. 
Visual inspection is defined as an inspection to 
determine if there are undesirable, discrepant, 
or damage conditions, and that hardware con- 
figuratiop is in accordance with appropriate 
records. A visual inspection is made before 
operating the unit, Periodic inapections are 
made at specified periods. See figure 10-16 for 
inspection and perjodic intervals, 


Changed 26 October 1971 10-42AE 


Section X 
Inapection 
1, Obvious signs of da-n- 


10-42AF 


age to all atructural 
members, 


Foreign matter and 
illegibility of plac- 
arding on exterior 
and interjor surfaces. 


Broken glass, cracked 
frames, and loose or 
missing faceplate 
screws on gages, 


Cracked or broken 
contrul knobs and 
loose or missing 
retaining acrews 

and locknuts on hand 
valve’: and regulators, 


Scratches, dents, 
cracked sleeves, and 
loose coupling nuts 
on tubing. 


Contamination of 
filters, 


R-3896-5 
Volume [ 


Periodic (Months) 
ate; m| a 


x 
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Figure 10-16. Inspection Hequirements 


Arided 24 March 1970 


Inspection 


7. Broken covers and 
broken or missing 
bulbs on indicator 
lights, 


8. Looseness and 
improper operation 
of switches and cir- 
cuit breakers. 


9. Damaged or cor- 
roded receptacles 
and/or plugs on 
electrical cables 
and cut, torn, 
chafed, or deteri- 
orated outer cover, 


10. Calibration-check 
(paragraph 10-45), 

11. Lubrication of hand 
va\ves (paragraph 
10-45), 

12. Fonetion-test of 


relief valves (para- 
graph 10-45), 


Pertodie (Months) 


3 


6 


12 
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Figure 10-17, Componen's Test Console Electrical Schematic (Sheet 5 of 13) 
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Figure 10-17, Components Test Console Electrical Schematic (Sheet 5 of 13) 
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Figure 10-17, Components Test Console Electrical Schematic (Sheet 7 of 13) 
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Figure 10-17, Components Test Conscle Electrical Schematic (Sheet 10 of 13) 
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Figure 10-17, Components Test Console Electrical Schematic (Sheet 11 of 13) 
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Figure 10-17. Components Test Console Electrical Schematic (Sheet 12 of 13) 
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Figure 10-17. Components Test Console Electrical Schematic (Sheet 13 of 13) 
Pages 10-57 through 10-76 deleted. 
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Volume I Paragraph 11-1 
SECTION XI 
CRYOGENIC SUPPLY UNIT G3146 
WARNING 
CRYOGENIC SUPPLY UNIT G3146 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 
11-1, SCOPE. This section contains descrip~ conjunction with the Components Test Console 
tion and leading particulars, theory of operation, G3141, to perform cryogenic tests on specific 
maintenance, and tnapection for the Cryogenic components of the F-1 rocket engine. 


Supply Unit G3146. The supply unit is used, in 
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Figure 11-1, Cryogenic Supply Unit 
Changed 23 March 1972 11-1 


Section XI 
Paragraphs 11-2 to 11-13 


11-2, DESCRIPTION AND LEADING PARTIC- 
ULARS. 


11-3. The cryogenic supply unit (figure 11-2) 
consists of a frame, a Mquid nitrogen tank, 
ahutoff valves, relief valves, check valves, a 
differential pressure gage, and related plumb- 
ing. The unit is a semi-permanent installation 
with provisions for lifting with a forklift. The 
tank is inounted on the horizontal portion of the 
frame and the operating controls are mounted 
on the vertical portion of the frame. See figure 
11-2 for leading particulars. 


Length 36 inches 
Width 36 inches 
Height 40-1/2 inches 
Weight 1,500 pounds 


(approximate) 
Tank Liquid 40 gallons 
Capacity 
Maximum Operating 1, 200 psig at -321° F 
Pressure 


Design Pressure 1,500 psig 


Figure 11-2. Leading Particulars for 
Cryogenic Supply Unit 

11-4, FRAME. 
11-5. The frame is constructed of steel plete 
welded to form a horizontal and vertical sup- 
port for mounting the tank and operating com - 
ponents. The components mounted to the verti- 
cal support include two cryogenic hand valves, 
two relief valves, two check yalves, a gage 
shutof, "alee, *~t a differential pressure gage. 
Plates, with nomenclature engraved on the face, 
are atlached to the frame identifying the inlet, 
outlet, or component use. 


11-6. LIQUIL NITROGEN TANK. 


11-7, The liquid nitrogen tank is a cylindrical 
unit consisting of an inner and outer shell, 
seven bosses, a standpipe, three mounting lugs, 
and two lifting lugs. The inner and outer shells 
form a compartment for containing the insulat- 
ing material (polyurethane foam, type !) required 
to prevent excessive boil-off. The bosses pro- 
vide attach points for the inlet and outlet tu the 
tank and for installation of a burst diaphragm. 
The standpipe extends to within an inch of the 
bottom of the tank and incorporates a flange for 
mounting a spacer and adapter for the tank 
liquid outlet. The mounting lugs are positioned 
120 degrees from each other and the lifting lugs 
are 180 degrees from each other. 
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11-8. THEORY OF OPERATION. 


11-9. The cryogenic supply unit is designed to 
provide 40 gallons of liquid nitrogen to test 
components at extremely low temperatures. The 
tank requires pneumatic pressure (0 to 1, 200 
psig) from Components Test Console G3141, to 
force the liquid nitrogen up the standptipe and 
out the outlet. The LNo level gage (pressure 
differential) is connected to the top and bottom 
of the tank to indicate liquid level. The gage 
senses pressure in the tank at both the top and 
bottom, and senses the liquid nitrogen head 
pressure at the bottom. which results in the 
indication on the gage. The quid nitrogen sup- 
ply is controled by a shutoff valve, and a vent 
valye is incorporated to allow filling of the tank. 
Check valves installed in the supply and return 
lines prevent reverse flow of the liquid, A 
burst diaphragm ig installed in a boss of the 
tank to prevent overpressurization, and relief 
valyes installed in the supply and vent lines 
relieve excessive pressure. 


11-10. MAINTENANCE, 


11-11. Maintenance of the cryogenic supply 
unit consists of checkout, removal and installa- 
tion, cleaning, servicing, and shipping and 
storage. The only test equipment and tools re- 
quired during maintenance are a cryogenic hand 
valve, a calibrated test gage, and cryogenic test 
lines. (See figure 11~3 for schematic. ) 


11-12, CHECKOUT. 


11-13. Checkout of the cryogenic supply unit 
consists of a leak~test and a function-test. All 
tests must be performed at a temperature of 

65° lo 75° F, at a barometric pressure of 29-32 
inches of mercury, and at a humidity not greater 
than 50 percent. 


NOTE 


The following checkout procedures 
apply only to a self-check of the cry- 
ogenic supply unit. The procedures 
do not apply to supply unit when itis 
connected to Components Test Con- 
sole G3141 or other GSE used in 
conjunction with the supply unit. 
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Figure 11-3. Cryogenic Supply Unit Schematic 


11-14. LEAK-TEST. 


a. Connect a regulated facility supply of gas- 
eous nitrogen (MIL-P-27401) capable of deliver- 
ing 1,800 (+20, -0) psig to LNa SUPPLY. 


CAUTION 


Make sure all external hoses, lines, 
fittings, and components used in 
testing unit are cleaned for liquid 
nitrogen service. (Refer to para-~ 
graph 11-18.) 


b. Connect a pneumatic test line anda cry- 
ogenic hand valve between LNog outlet, located 
at top of liquid nitrogen tank, and LNg RETURN. 
Close cryogenic hand valve. 


c. Make sure all unused ports are plugged 
or capped. 


d. Open LNog SUPPLY and TANK LP SHUT- 
OFF valves. 


e. Slowly increase facility supply pre s« ce 
to 1,200 (+0, -100) psig. 


f. Using leak-test corapound (MIL-L,-25567), 
leak-test all pressurized supply unit fittings and 
connections. Fuzz leakage is allowable, 


g. Keduce facility gaseous nitrogen supply 
presgure to zero and open cryogenic hand valve 
of step b. 


h. Slowly increase facility supply pressure 
to 100 +10 psig and repeat step f. 


i. Decrease facility supply to zero and dis~- 
connect supply from LNog SUPPLY and cap port. 


j. Disconnect pneumat.c test line and close 
all supply unit valves. 


11-15. FUNCTION-TEST. 


a Connect a test line and a cryogente hand 
valve between LNg outlet, located at top of liquid 
nitrogen tank, and LNog RETURN. Close cry- 
ogenic hand valve. 
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b. Connect a test line from LNo VENT to an 
external vent capable of accepting liquid nitro- 
gen drain-off. 


e. Make sure all supply unit valves are 
closed and all unused ports are capped or 
plugged. 


d. Connect a regulated faciliiy supply of 
giseous nitrogen (MIL-~-P-27401) capable of 
delivering 1,500 +100 psig io LN» SUPPLY. 


e. Slowly increase facility supply pressure 
to LNg SUPPLY until LN2g supply ne relief 
valve starts to relieve. JLNg supply line re- 
lief valve shal) start to relieve audibly at 
1,325 +50 psig. 


{, Reduce facility gaseous nitrogen supply 
pressure to zero. Relief valve must reseat at 
1,190 psig. 


ge. Open LNg SUPPLY and LN2 VENT valves 
andallow trapped pressure to vent. 


h. Disconnect facility gaseous nitrogen sup- 
ply from LNg SUPPLY and close ail supply unit 
valves. 


i, Connect a facility supply of liquid nitrogen 
(MIL-P-27401) capable cf delivering 40 gallons 
at 1,500 +100 psig to LN» SUPPLY. 


j. Connect tacility gaseous nitregen supply 
to TANK PIESS INLET. 


k. Open liNy VENT and TANK LP SHUTOFF 
valves. 


1. Open LNy SUPPLY valve and f{ll Liquid 
nitrogen tank until LNo LEVEL yage indicates 
15 inches; then close LNg SUPPLY und LNeg 
VENT valves. 


m. Slowly increase facility pressure at 
TANK PRESS INLET to 1, 200 +100 psig. 


n. Check all pressurized fittings and connec-~ 
tions for excessive leakage. 


WARNING 


Do not tighten or loosen connections 
while system is pressurized or at 
cryogenic temperature, since seri- 
ous injury to personnel and damage 
to equipment can result, 
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o. Increase facility supply pressure at TANK 
PRESS INLET until LNg tank relief valve starts 
to relieve, LN» tank relief valve must start to 
relieve audibly at 1,325 50 psig, 


p. Reduce facility gascous nitrogen supply 
pressure to goro. Relief valve must reseat at 
1,190 psig. 


q. Open cryogenic hand valve installed be- 
tween LNg OUTLET and LN2 RETURN. 


x, Increase factlity gaseous nitrogen supply 
pressure to 60 310 psig and maintain until level 
of liquid nitrogen in tank is too low to rise up 
standpipe and out vent. 


8. Reduce facility gaseous nitrogen supply 
pressure to zero. 


t. Disconnect facility liquid nitrogen supply; 
then open LN9Q VENT and LN2 SUPPLY valves, 


NOTE 


Allow liquid nitrogen remaining in 
tank to evaporate and tank and 
plumbing to warm to room temper- 
ature before proceeding with steps 
u through w. 


ue. Disvonnect facility gaseous nitrogen and 
liquid nitrogen supplies. 


vy. Close all supply unit valves and cap or 
plug all open ports. 


w. Remove test line and cryogenic hand 
valve between LNg outlet and LNg RETURN. 
Cap or plug open ports. 


11-16, REMOVING. 


11-17, Disassemble the cryogenic supply unit, 
ap required, to accomplish necessary repair or 
replacement. (See figure 11-4 for index and 
part numbers.) Make sure supply unit is 
drained and tank and plumbing are at room 
temperature before tightening or loosening con~- 
nections. Refer to section X for repair of hand 
valves and relief valves. 
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Figure 11-4, Disassembly of Cryogenic Supply Unit (Sheet 1 of 3) 
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Volume I 
Index Part a ~~) index Part 
No, No. Description No, No, Description 
1 9022712 Adapter (F-3) 8 AN814-16C Plug (¥-3) 


RD111-1010-6628 
2D153-5004-0006 


RD153-~-5004-0010 


Bolt (F-3) 
Washer (F-3) 


Washer (F-3) 


ta) Refer to section X for repair. 
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(cont) VD261-.0123-0016 


AN814-32C 


Figure 41-4, Disassembly of Cryogenic Supply Wnit (Sheet 2 of 3) 
Changed 22 June 1970 


Seal (F-3) 
Plug (F-3) 


RD2ZE* 3010-0044 Seal (F-3) ' VD261-0123-0032 Seal (F-3) 
AN814-16C Plug (F~3) 9 19-9021941-37 Burst Diaphragm (F-3) 
VD261-0128-0016 Seal (F-3) VD261-0123-0006 Seal (F-3) 

2 9022'04 Spacer (F-3) AN883-14C Bushing (F-3) 
MS15705-818 Washer (F-3) VD261-0123-0010 Seal (F-3) 

3 RD284-3005-9001 Check Valve (F-3) 10 = RD284-3003-9901 Check Valve (F~3) 
AN832-12C Union (f 3) 19-9014994-5 Elbow (F-3) 
AN924-12C Nut (F-3) 11 9026159 Tube (F-3) 
VD261-0123-0012 Seal (F-3) AN824-12C Tee (F-3) 
AN815-12C Union (F-3) 19-9014937-9 Reducer (F'-3) 

14 19..9021937-2(a) Relief Valve (F-3) AN818-12C Nrt (F-3)} 
AN815-8C Union (+3) 12 9026163 Tube (F-3) 
VD261-0123-0008 Seal (F-3) 13 9026158 Tube (F-3) 
AN681]5-12C Union (F-3) 14 9026157 Tube (F-3) 
YD261-0123-0012 Seal (F-3) 19-9014934.5 Elbow (F-3) 
MS21919G35 Clamp (F-3) 15 9026173 Tube (F-3) 
MS815795-808 Wastor (F-3) ANB32-8C Union (F-3) 
ANS20CI10R22 Screw (F-3) AN924-8C Nul (F-3) 
NASG79C3W Nut (£-3) 16 9026156 ube (F-3) 
MS$21915DG28 Clamp (F- 3) MS21919DG12 Clamp (F-3) 
NAS4S3DD3-32 Spacer (F-3) AN520C10R10 Screw (F-3) 
19-9014935-5 Tee (F-3) MS9101-02 Bracket (F-3) 
19-9014936-5 Tee (F-3) MS21819DG16 Clamp (F-3) 
19-9014934-5 Elbow (F-3) MS$15795--808 Waster (F-3) 

5 19-9021936(4) Cryogenic Hand 17 9026154 Yube (F-~3) 

Valve (F-1) 18 9026155 Tube (F-3) 
V¥D261-0123-0012 Seal (F-3) 19 9026152 Tube (F-3) 
AN815-12C Union (F-3) 20 8026156 Tube (F-3) 
19-9014934-5 Elbow (F-3) AN919-23C Reaucer (F-d 
19-9014936-5 Tee (F-3) VD261-0123-0016 Seal (F-3) 
19-9014937-9 Reducer (F-3) 19-9014935-5 Toe (F-3) 
AN818-12C Nut (F-3) 19-9014937-9 Reducer (F-3) 
AN6289C12 Nut (F-3) ANB18-+12C Nut (F-3) 
VD261--0106-0012 Seal (F+3) 21 9026164 Tube (F-3) 
AN837-12C Elbow (F~3) ANS19-23C Reducer (#3) 
6 19-9021934-4 Differential Pressur2 VD261-0423-0016 Seal (F-3) 
Gage (I'=2) 19-9014935-5 Tee (F-3) 
AN815-40 Union (F-3) 19-9014937-4 Reducer (I-3) 
19-9014934-1 Elbow (F- 3) AN818-12C Nut (F-3) 
AN814-4C Plug (F-3) a2 $026165 Tube (F- 3) 
¥D261-0123-0004 Seal (F--3) MS21939D64 Clamp (F-3) 

jf 7 19-9022606-1(a) Hand Valve (F~4) ANS20C1L0R18 Screw (F-3) 
AN®15-4C Union (F-3)} MS15795-308 Washer (¥-3) 
VD261-0123-0004 Seal (F 3) NAS6T9ICIW Nut (F-3) 
19-9014934-1 Flbow (1-3) NAS43DN3- 32 Spacer (F-~3) 
19-9014935-1 Tee (F-3) AN520C10R8 Screw (F~3) 
19-90144936-1 Tee (F-3) MS21919DG8 Clamp (F-3) 

& NA5-28143T1 Tank (F-2) 23 9026166 Tube (J*-3) 
RD111-10190-7023 Bolt (F~3) 
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Index Part 

ha, No. Description 

24 9026169 Tube (F-3) 
AN832-4C Union (F-3) 
AN924-4C Nut (¥- 3) 
ANS29-4C Cap (F-3) 

25 9026168 Tube (F-3) 
AN8B32-4C Union (F+3) 
AN924-4C Nut (F-3) 

26 9026167 Tube (F-+3) 
ANY19-10C Reducer (F-3) 


V1D261-0123-0008 Seal (F- 3) 
19-9014934-~1 Elbow (F-3) 


te ENS SUSE, yw “AOA AMM RNR 


Figure 11-4, Disassembly of Cryogenic 
Supply Unit (Sheet 3 of 3) 


11-1f, INSTALLING. 


11-19, All parta of tho cryogen!c supply unit 
must meet the cleanness requirements ouflined 
in section { before installing, See figure 11-4 
for index and part numbers. The following 
steps include the special instructions. All 
tubing {s locally manufactured from CRES 304 
seamless tubing, (MU.u-T~-6845) with tube end 
flared in accordance with MS33564, with sleeve 
MS20819- and nut AN@1C-,. {A dawnaged tube 
should be uged for mockup, ) New tube muat he 
of the same roaterial and wall thickness ag re- 
lncad tube, Cover length of tubing with 4 
ayers of No. PI'l tane (Virginia Chemicals & 
Smelting Co), except leave ono inch minimum 
clearance at B-nuts. Paint tape using color 
light gray (Federal Specification TT'-P-95) and 
apply identification tape or, exterior surface of 
tapc. The lubricant uaed for assombling is 
lubricant grease RBO140-0)2 (Rockotdyne). 
Rofer to section I for lubricant application. 


a. Torque bolts of tank (8) tu 65-90 {t-lb, 
b. Torgu clarap serew nuts to 8-10 ine-lb, 


c, Torque bolts of adapter (1) to 210-280 
in-lb, 


d. Torque nat AN924 or unicn ANG15 as 
follows: 


Tube Torque 
OD (Inches) (in-lb) 
1/4 55-80 
1/2 180-280 
3/4 420-600 
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e, Torque plug AN814 as follows: 


Tube Torque 
OD (Inches) (in~ 1b) 
1/4 40-65 
3/4 300-500 
| 450-600 


f, Torque nut AN6289 as follows: 


Tuhe ‘Torque 
OD (Inches) (in=tb) 
3/4 450-650 


g. Torque B-nuts AN818 for tubing as 
follows: 


Tube Yorque 
OD (Inches) {in-Jb) 
1/4 195-185 
1/2 450-525 
3/4 900-1, 100 


h. Torque fittings used with seals as 
follows: 


Seal Fitting 
Part No. Torque (ft-lb) 

Vb261-0108-0012 115-125 
VD261-0123-0004 32-15 
VID261-0123-0006 17-23 
VD261-0123.0008 30-40 
V261-0123-0012 65-85 
VD201-0123-0016 65-65 
VH261-0123-0032 06-126 


i, Instadl tube (22) horizontally, within 
(+0.5, ~0.0) inch, @ minimum al 24 inehes 
from the boss on tank (8). Centerline of tube 
must not be below the horizontal plane of the 
centerline of the boss, 


11+20, SERVICING, 


11-21, Servicing of the cryogenic supply unit 
consists of a periodic calibraticn-check of 
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differential pressure gage 19-9021934-4, lubri- 


R-3896-5 


cation of hand valves, and function test of re- 


lief valves. 


Calibration requirements for the 


Volume I 


differential pressure page are as follows: 4, 
Range and Accuracy 0-7 feet of LNg head; 
0,5 percent of full- 
scale differential 
pressure 
Calibration Tolerance 40.7 percent 
Calibration Frequency 6 months 
Tost Gage Accuracy 0-7 feet of LNg head; 
0,25 percent of full- 5, 
scale differential 
pressure 
11-22, SHIPPING AND STORAGE. 6. 
11-23. Prepare the cryogenic supply unit for 
shipping or storage in accordance with 
MIL-P=116, Method III, 7 


11-24, INSPECTION, 


11-25, igure 11-5 Itsts items to be inspected, 
conditions to be sought and corrected, and the 
frequency of the inspections. Inspection require- 
ronts are classified as visual and periodic, 
Their Beupe should be increased or decreased 

to sult varying conditions, All inépections re- 
quirements cannot be aecurately predicted, 

gince they are directly affoeted by local opera 
tions, Visual inspection ig defined as an inspec 
uon to determine if there are wideairahic, 
diseropant, or damaged conditions, and that 
har¢ware configuration {s in accordance with 
appropriate records, A yisual Inspection is 
made before operation of the unit, Pertodle 
inspections are inade at apovified periods. See 
figure 11-5 for {ngpecti(on requirements and 
pertodic intervals, en Cea ee 
o [Periodic (Months) 


3 oi 
x 


Inspection 


1. Security of all tubing 
and components, 


24 

2. Urll exterior for any x 
poasible damage, 

3. Unit exterior for x 
cle:nness and for 
flaking paint, loose 
foundation Yohs, and 
placard illegibility. 
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‘VYubing for scratches, 
dents, cracked 
sleeves, loose cou- 
plug nuts, and im- 
proper color coding; 
pressure- and flow. 
indicating tape for 
lack of security and 
for legibility. 


Function-teat of 
vulicf valves 
(paragraph 11-15), 


Lubrication of hand 
valves, (Refer to 
section X. ) 


LNo LEVEL gage 
calibration check, 


Figure 11+. Inspection Requirements 


Periodic (Months) 
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SECTION XII 


PNEUMATIC FLOW TESTERS G3104 AND G3104MD1 


WARNING 


PNEUMATIC FLOW TESTERS G3104 AND G3104MD1 MUST HE OPERATED BY 


12-1. SCOPE. This section contains cescription 
and leading particulars, theory of aperation, 
maintenance, and inspection for Pneumatic Flow 
Testers G3104 and G3LO4MD1. The pneumatic 
flow tester is used for measuring flowrates of 
dry gaseous nitrogen or helium from compo- 
nents during engine leak- and function-tests. 
Flowratos of 0.26 to 4,100 scitm (standard cubic 
inches per minute) of gaseous nitrogen or 0.29 
to 10,000 sctim of gaseous helium ot standard 
atmosphert¢ pressure and temperature can be 
measured. 


12-2, 
PARTICULARS. 


DESCRIPTION AND LEADING 


12-3. The pnoumatic flow teater (figure 12-1) 
is a portable-type flowmeter sultable for shop 
ov field use. It is a sultcase-type unit with 
Uuininum sectlons and a rubberized nate Hner 
to protect the instrument from damage. The | 
pneumatic flow tester has an inscrument panel, 
a compurtinent for graphs and instructions, 
and storage space for accessories. See figure 
12-2 for loading particulars, 


12-4. INSTRUMENT PANEL. Tho instrument 
pane) hag five flowmeters, a pyrometer and 
thermocouple, pneumatic inlets and outlets, 
and a level at the top of the panel. Mowmetors 
No. 1 through No. 3 have @ sapphire ball float, 
No. 4 a plaag ball float, and No. 5 a steel ball 
float. 


12-5. ACCESSORIES. The accessorica stored 
In the pneumatic flow tester consist of hoses, 
adapters, levellng legs, a handle, and an 
accumulator. 


AUTHORIZED PERL ONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


12-6. THEORY OF OPERATION, 

12-%, The pneumatic flow tester ig connected 
downatream of the system or component under 
test. The pneumatic flow enters the panel 
SOURCE inlet, flows from the panel METER 
outlet, passes through the meter hose into the 
flowmeter, and vents to atmosphere. Tempera- 
ture of the pnoumatic flow is Indicated on the 
pyrometor, Leakage in system or component 
under test Is indivated on the app'leable flow- 
meter, Readings recorded on individual 
flowmeters mugt be converted to standard cuble 
inches per minute (scim) using individual meter 
flow curves and a temperature correction chart. 


12-8. MEASURING FLOW. The expected 
flowrate of the system or component to be tested 
should be determined and a meter with sufficient 
capacity used, When possible, a mnetor Unat 
will indicate in upper 2/9 of seale, to increase 
accuracy of result, must be used. Whon Clow+ 
rato is unknown, the largest capacity flowmeter 
inust ho used first; then the smallest capacity 
flowmeter on which @ reading can be obtained, 
to ineroase accuracy of results. Measure flow 
as follows: 


., Verlfy that accuracy of flowtester has 
been checked within the previous 6 months, 


b. Verify that the particular flow curve 
(nitrogen or hellum) for applicabie flowmetcr(s) 
is identified with the serlal number, or 
equlyalent, of the pneumatic¢ flow tester being 
used, 
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Figure 12-1, Pneumatic Flow Tester (Sheet 1 of 2) 
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Figure 12-1, Pneumatic Flow Tester (Sheet 2 of 2) 
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Case 

Materlal 
Internal Pratec- 
tion 


Pressure Com- 
pensation 


Leveling Adjust- 
ment 


Dimensions 
(closed) 
Weight 


Ingtrument Panel 


Metor No, 1 


Meler No. 2 


~~ 


Meter No, 


Meter No, 4 


Meter No, 5 


Pyrometer 


R-3896-5 
Volume } 


Weatherproof aluminum 
sections 


Shock-reducing rubberized 


hair 


Vacuum rellef valve for 
relleving low pressure 
inside case caused by 
altitude changes 


Fittings on hotlom of case 


for attachment of 3 adjust- 


able leveling legs 


22,42 x 19,25 x 4,75 
inches (approximately) 


40 pounds 


Capac!y 0.26 to 2,60 seim 


gaseous nitrogen 
0.29 to 2.9 acim 
helium 


Capacity 1,1 to 11.3 scim 
Raseour nitrogen 
1.5 to 15,5 scim 
hellum 


Capacity 5.8 to 68,5 seim 
caseous nitrogen 
11,8 to 118 scim 
helium 


Capacity 95,5 to $55.0 selm 


gaseous nitrogen 


100 to 1,940 geim 


helinm 


Capacity 410 to 4,100 aclm 


gascous nitrogen 
1,000 to 10,000 
scim hellum 


Indicated Range 

~75° to +225° I" 
Usable Range 

440° to +125° F 


(a) Flowtesters incorporating MD1 change. 


1é-4 


Accesgoriog 


Adapter, 90812¢ 
Adapter, 908130 
Adapter, 908131 


Adapter, 908132 


Adapter, 908133 


Adapter, 908138 
Adapter, 908139 


Adapter, 908141 


Meter Hose, 
907041 


Handle, 907042 


Source Hose, 
907043 


Adapter, 9022319") 
(Nuflex seal vent) 


Adaptera, aiid ta 
(Accumulator) (# 
Hose, 9022321) 


Accumulator 


0, 06-inch ID x 0, 12-inch 
OD tip 


0,19-inch ID x 0, 56-inch 
OD tip 


0,19-inch 1D x 0,38-inch 
OD tp 


Close-corner for a 0. 12- 
inch diameter hole 0, 09 
inch from side 


0, 16-inch IDx 0,22-inch 
ON tip 


Close-corner for a 0,25- 
inc diameter hole 0,19 
inch from side 


Close-corner for a 0,08- 


inch dlameter hole 0,42 
inch from side 


0. 38-ineh IDx 0,90-Inch 
OD tip 


3/8-inch ID x 1/2-Ineh 
OD x 20 inches 


Connects source hose to 
adapters 

3/6-inch I) x 1/2 inch 

Ob «x 06 inches 

1/8-{nch diameter x 0, 060- 
{neh diameter tip 
0,375-ineh OD x 0,437- 
inch OD x 3 10,06 inches 
(2 required) 


3/6-inea ID x 1/2 inch 
ON x 06 +1 Inches 


Assembly, 9024714) 


Adapter Y-Fitttag, 
69196 (a) 


Figure 12-2, Leading Particulars for Pneumatic Flow Tester 
Changed 3 May 1972 
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c, Connect suitable hoses, adapters, and 
handle to perform flow test. Connect meter 
hose to flowmete. capable of measuring 
expected flow. 


NOTE 


On testers incorporating MDI change, 
the accumulator may be used to 
dampen flow surges. Flowtesters 
may bo used in parallel to measure 
flowrates beyond the capacity of a 
single flowtester. (See figure 12-3 
for multiple connection. ) 


d. Press and aline adapter onto part of 
system or component being tested. Make sure 
source hose is not kinked and adapter is alined 
with port. 


NOTE 


Gas will not flow freely Into source 
hose if adapter 1s not alined with 
part. 


@ Flowmeter reading will fluctuate if 
source hose is kinked or disturbed. 


e, Observe and record gas temperature 
when temperature has stabilized, 


f, Observe and record flowmeter reading. 
Read indication at widest part of float, 


NOTE 


Scales on each flowmeter bear no 
relation to cach other. For 
example, a reading of 8 on METER 
NO. 1 scale hag no relation to a 
reading of 8 on METIER NO. 2 scale. 


» Using flow curve (scale reiding versus 
actual flow), step b, for applicable flowmeter, 
dotermine flow in scim. If tomperature is 
different from that recorded on flow curve, 
apply flow reading obtained from flow curve to 
temperature correction chart (figure 12-4). 
Multiply actual flow reading by correction factor 
to obtain scim. Result obtained will be within 
the following tolerance for the flowmeter: 


10% of full scale 
5% of full scale 
5% of full scale 
3% of full acale 
3% of full scale 


METER NO. 1 
METER NO. 2 
METER NO. 3 
METER NO. 4 
METER NO. 5 


Section Xi 


pm SOURCE 
HOGE 


tye 
FPITING 


BOURCE 


TO SECOND 
FLOWTESTER 


~ 


HANDLE 
am ADAPTER 
! (T¥P) 


SO hee (NAFLEX 
SEAL VENT) 


ADAPTER (ACCUMULATOR) 


“ — 
: A 
a 
ACCUMULATOR 


Oh: HITERS INCORPORATING 
MDi CHANGE 


METER SELECTOR HOSE TO 
BE CONNECTED TO FLOWMETER 
CAPABLE OF MEASURING 
EXPECTED FLOW Fi-B-1-80 
Figure 32-3. Accumulator and Multiple 
Flowtester Selup 
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Flowmeter Correction Factor 
Temperature (Standard Temperature 
(° BF) 10° F) 
40 1.030 
45 1.024 
50 1,019 
55 1,014 
60 1,010 
65 1.005 
10 1,000 
"5 0.995 
80 0,991 
85 0, 986 
90 0. 982 
05 0.977 
100 0.973 
105 0, 968 
110 ).964 
115 0. 960 
120 0, 956 
125 0, 952 


emer 


Figure 12-4. Temperature Correction Chart 


12-9, MAINTENANCE, 


12-10. Maintenance for the pneumatic flow 
testor conaists of testing, removal and 
installation, cleaning, servicing, and shipping 
and storage. (See figure 12-5 for maintenance 
requirements, ) 


12-11. TEST EQUIPMENT AND MATERIALS, 


12-12. The teat equipment and material 
roquirements for performing testing pro- 
cedures are listed In figure 12-6, 


12-13. TESTING. 


12-14. PREPARING FLOWTESTER FOR USL. 
(Soe figure 12-1.) 


WARNING 


Pneumatic flow tester must be 

operated by authorized personnel 

trained in the use of the equipment. 
a. Open relief valve on side of cage. Unlatch 
and remove top of casa. 
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R-3896-5 
Volume I 


b, Reraove 3 leveling legs from case and 
attach co bottom of case. 


c. Erect instrument panel and lock in place 
with braces. 


d. Position flawtester to permit connection of 
source hoge to component or system being 
tested with instrument panel facing into the wind 
or draft. 


ce. Adjust leveling legs on bottom of case 
until bubble level on instrument panel indicates 
flowteater ts tn level position. 


12-15. VERIFYING PYROMETER ACCURACY. 


WARNING 


Pneumatic flow tester must be operated 
hy authorized personnel trained in the 
use of the equipment. 


t. Prepare flowtester for use as outlined in 
paragraph 12-14, 


b. Remove instrument panel back cover to 
gain accosa to thermocouple. 


c. Plaee hatplate and cantainer of distilled 
water near flowtester. 


dd. finmerse thermocouple tip anl mercury 
thermometer into water and record 3 tempera- 
tutes between 55° and 95° F ay indicated on 
pyronmeter and thermometer. The pyrometec 
must indicate within 8° F of thermometor. 


ec. Relnstall thermocouple in intet tmanifald, 


f, If testing ta complete, secure flowtenter 
ag outlined in paragraph 1221, 


12-16. LEAK-TESTING ACCUMULATOR (Sea 
figure 12+%.) 


WARNING 
Pneumatic flow tester rnust be oper- 
ated by authorized personne! trained 
in the use of the equipment. 


i. Prepare flowtester for use as oullined in 
Paragraph 12-14, 


R-3896-5 Section Xf 
Volume I 


Before Use 


Storage 
Special 


E 
eo 
Z 


Requirements Remarks 


INSPECTING 
Flowtester for completeness 
Case for dents, gouges, and cracks 


Handles fo security 


Latches for security and freedom 
of operation 


Rubberized hair shock pads for dirt, 
deterioration, and damage 


Case retief valve for security 


Brace assembiies for security and 
correct operation 


Leveling legs for deterioration, 

torn rubber caps, stripped threads, 
and ease of adjustment 

Instrument panel for broken fasteners 
Placards for legibility 


Serows for security 


Bubble level for security and cracked 
lene and bubble. 


Flowmeter tubes for cracks, moisture 
condens ition, and legibility 


Plastic coupling slecves for security 


Tilt flowtester to determine freedom of 
float movement, 


Ball floats for freedom of movement 


Exhaust manifold grommets for 
cracks and deterioration 


Exhaust manifold screen for dirt 
Port plugs for deterioration and dirt 


Cables for security and damage 


Re Ere YE Ota Rete A ct PEP ABA eh | —_ 


Figure 12-5, Maintenance Requirements (Sheet lof 3) 
Changed 3 May 1972 12-7 


Section KU 


Requirements 


Pyrometer for security, damage, 
and legibility 


Adapters for dirt, deterioration, 
correct type and quantity, and 
correct fit on handle 

Hoses for contamination, cracks, 
deterioration, obstructlons, and 


correct fit in inlets and outlets on 
instrument panel and on handle, 


TESTING 


Verifying pyrometer accuracy 


Leak-teating accumulator 


Leak-teating flowtester 


Testing flowmeter pressure-drap 


Verifying floymeter accuracy. 


Developing flow curve 


CLEANING 


Flowtester carrying case and 
inatrument pancl exterior 


Flowmeter tubes 


Flowtester accessories 


Exhaust mantfold sereen 


Figure 12-5, 
Changed 3 May 1972 
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R-3806-5 
Volume I 


x 


Before Use 


Storage 
Special 


Remarks 


Every 6 months or when malfunction is 
suspected, 


Every 6 months or when malfunction ts 
suspected, 


Every 6 months, when malfunction is 
suspected, when accuracy of meters must 
be verifled, and after cleaning tubes, 
Every 6 months, when malfunction is 
Ruspected, when accuracy of meters must 
be veriffed, and after cleaning meters, 


very 6 months and when malfunction Is 
suspected, 


Before initial use, Any time flowmeter 


fails to come within specified tolerance 
turing accuracy verification checks, 


When contaminatad. 

When flowmeter operates erratically, 

fails leak test, or fails pressure-drop test, 
Whon contaminated, 


Whon contaminated. 


Maintenance Requirements (Sheet 2 of 3) 


R~3896-5 Section XII 
Volume I 


Before Use 


Requirements Remarks 


SERVICING 


Every 6 months,whea malfunction ts 
suspected, and after cleaning tubes. 


Antistatic treatment of flowmeter 
tubes and floats 


PAINTING 


When surface is damaged, Paint with 
grey semi-gloss enamel (T'T-E-529), 
color 26622 (Federal Standard 595), 


Instrument panel 


When surface jis damaged, Paint with 
green camouflage ename) (MIL-F-5556), 
color 34300 (Federal Standard 595), 


Case extertor 


Figure 12-5, Maintenance Requirements (Sheet 3 of 3) 
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Section XII 


Identification 


ANSTAC~2M (Chemical 
Development Corp) 


MIL-L-25567 
MIL- P-27401 
MIL-T-27602 


No nuniber 


No number 


No number 


No number 


No number 


No number 


No number 
No number 
No number 


T0043 P5-2 


TT-M-261 


R-3896-5 
Volume I 


Name 


Antistatle solution 


Leak-test compound 
Gaseous nitrogen 
Trichloroethylene 

Flow caiibration standard 
(accuracy 1,0'6 of indicated 
reading) 

Hose adapter (consisting of 
3/8~inch tubing, nut and 
sleeve) 

Hose (thin-walled tygon or 
plastic), 1/4-, 3/8-, 1/2, 
and 5/8-inech 1D 

Hot plate 

Mercury thermometer, 
range of 40° to 100° F 
(accuracy 41° F) 


Needle valve, minimum 
3/8 Ineh 


Pressure regulator, 10 palg 
Pressure gage, 25 palg 
(a) 


Water manometer 


Plezometer (3/8-inch) 


Methyl-ethyl-ketone 


Use 


Antistatic treatment of flowmeter 
tubes and floats, 


Detecting leakage. 

Performing checkout, 

Cleaning flowmeters, 
Comparing readings with flow- 


maters. 


Connecting pneumatic test 
source of flowmeter SOURCE 
intet hose. 


Cleaning and testing flowmeters, 


Performing pyrometer accuracy 
test, 


Measuring accuracy of pyrometer 
and thermocouple. 


Adjusting flowrates, 


Controlling inlet pressure, 
Indicating Inlet pressure, 
Measuring inches of water, 


Providing upstream connection 
for manometer, 


Cloaning intat manifold. 


fa) Water manometer must be a minimum of 30 inches or of sufficient capacity to measure back 


pressure from flow calibration standard, 
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Figure 12-6, Test Equipment and Materials 
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———- 


ACCUMULA! OR = 


—~ 
oe 
ee 


{CONTAINER OF WATER) 


WATER MANOMETER 


PRESSURE 
GAGE 


PRESSURE 


REGULATOR NEEDLE 
10 PSIG VALVE 
a (rl 
GN. det] | Ped fh 


SOURCE 
PIEZOMETRH 


HOHE ADAPTER 


Figura J2-7. Suggested Test Setup for 
Lenk-Testing Accumulator 


b. Proessurize accumulator to 10 41 Inches 
of water, ' 


c. Immerse pressurized accumulator (and 
adapters) in water and check for leakage along 
seams on al 4 edges and at connectors on 
accumulator. Leakage is not allowable. (It Is 
not necessary to submerge cntire accumulator 
at one time. } 


d. Check for surface leakage (both aldes). 
(Surfaces may be checked by carefully running 


water over one area ata time.) Leakage is not 


allowable. 


e, Depressurize accumulator, 


Section XI 
Paragraph 12~17 


{. If testing is complete, secure flowtester 
as outlined in paragraph 12-21, 


12-17, LEAK-TESTING FLOWTESTER. (See 


figure 12-8.) 


WARNING 


Pneumatic flow tester must be oper- 
ated by authorized personnel trained 
in the uge of the equipment. 


NOTE 


Manometer and calibration standard 
must not be connected at this time. 


a. Prepare flowtester for use as outlined in 
paragraph 12-14. 


b. Remove instrument panel back cover to 
gain access to lower part of flowmeter tubes 
and flowmeter inlet manifald block, 


c. Remove instrument panel top cover to 
gain access to flowmeter outlets, 


d. Install plugs or short lengths of plastic 
hoses of applicablo sizea to outiets of each 
flowmeter tube and plug other end of plastic 
hoses. 


e. Connect metor hose between METER port 
and METER NO. 1 port. 


f, Connect a regulated source of gaseous 
nitrogen (MIL~2-27401) to source hose; then 
press source hoge into SOURCE port. 


g. Increase source progsure to 10 pstyz, open 
noedle valve, and adjust pressure regulator 
unt) preasuro page indicates 0.6 to 1.0 pal, 


NOTE 


It may be necessary to hold the plug, 
installed at the tube outlet or end of 
plastic hose, while pressurizing and 
during leak-test to prevent it from 
blowlng out. 


h, Apply leak-test compound to flowmeter 


tube and inlet manifold block and at pyrometer 
connections, Leakage is not atlowable, 
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: "  PLOW- 
| TEMPERATURE SiTER 


Et nd 


OF bx WE 
1/4 INCH 
1/4 INCH 
3/8 INCH 
1/2 INCH 
5/8 INCH 


PNEUMATIC 
‘FLOW TESTER et 
|  METE Lt 
HOSE 
92000 


PRESSUTK 
GAGE 


HOV JE 
HOSE =rans 
PAUPASURE 
REGULATOR NEEDLE 
VALYR 


10 PUG 


HOOK 
ADAPTER 


Fi-6- 1-98 


einem mal 


Figure 12-8. Suggested Test Setup for 
Leak and Accuracy Testing Flowmeters 


4. Clo#e needle valve. 
j. Remove meter hose from METER NO. 1 


port and install it in METER NO. 2 port. Cap 
METER NO. 1 port. 
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k, Repeat provedure to leak-test flowmeters 
2 through 5, 


1, Close nvedle valve, carefuily remove 
plugs or plastic hoses from outlet cf each 
flowmeter, wipe leak-test compound from 
fluwmeter tube and manifold block, and install 
instrument panel top cover and hack cover, 
Torque serews to 12-14 in-lb. 


m. If testing is complete, secure flowtester 
us outlined in paragraph 12-21, 


12-18. ‘TESTING FLOWMETER PRESSURE- 
DROP, (See figure 12-9.) 


WARNING 


Pneumatic flow tester must be oper- 
ated by authorized personnel trained 
in the use of the equipment. 


a. Prepare flowtester for use aa outlined in 
paragraph 12-14, 


hb. Make sure flowmeter tube cutlets are open 
to atmosphere. 


c. Connect meter hose holween METER port 
and METER NO. 1 port. 


d. Slowly open needle valve untll METER 
NO. ] seale reading 1g maximum. 


o Observe mnmometer for pressure drop. 
Pressure drop must not excoed 0.5 Ineh of 
water for METEU NO. 1. 


f. Close needle valve. 


& Repeat procedures for fowmeterg 2 
through 6 Pressure drop must not w.eceaed 0.5 
Inch of water for METER NO. 2, 0." inch for 
METER NO. 3, 1.0 inch for METER NO. 4, 
ond 14,0 inches for METER NO. 5, 


h. If pressure dcop exceeds values specified, 
a restriction is evident Jn olther the meter, 
inlet mantfold block, or hoses and muat be 
corrected before proceeding, 


tL. Close needle vaive and ramove manomoter, 


j. if testing ig complate, secure fowtcstor 
ag milined in paragraph 12-21, 


R-3996-5 
Volume I 


A Se 


METER HOGS 


~~ SOURCE 
HOSE | 


1 174 INCH 
1/4 INCH 
$/E INCH 


> 
5 
4 [baanen 
5 [semen 


WATER 
MANOMETER 


PRUSSURE 


PRESSURE“ 
REGULATOR NEEDLE 
10 PSIG 
GN are ge 


SOURCKH 
PIEZ OMETER 


vCER 
HOSE ADAPTEt F1-5-1-93 


Figure 12-9. Suggested Test Setup for 
Testing Flowmeter Pressure Drop 


112-19. VERIFYING F).OWMETER ACCURACY. 
Y (See figure 12-8.) 


f a Prepare flowtester for uge as outlined 
qin paragraph 12-14, 


: bd. In test setup, needle valve and all test 

g equipment between needle valve end source hose 
# must have 9, minimum tuside diameter of 3/8 

3 inch. All test equipment between flowtester 

f and flow calibration standard must be same size 
fag flowmeter tube heing tested. 


Section XIT 
Paragraph 12-19 


c. Establish a Nowrate equivalent to approxi- 
mately each 10-percent Increment of full scale 
on METER NO. 1. Record the following data 
for each flow: 


(1) Gas tempereture indicated on pyromeler 
and meter scale reading a.ter temperature 
stabilizes (pneumatic flow lester), 


(2) Absolute pressure at meter outlet (baro- 
metric pressure plus water manometer pressure), 


(3) Actual flow in seim at 14.7 psia and 70° 
(flow ealibvation standard), f 


dc. Determine indicated flow (in scim) using 
flow curve (scale reading versus actwul flow) 
for each flowrate through each meter. 


e. Multiply each result obtained in step d by 
temperature correction factor obtained frorn 
figure 12-4, 


f. Correct result obtained in step e for flow- 
meter condition of average barometric pressure 
indicated on calibration curve being verilied. 


gu. Indicated flows obtained in step f must be 
witidn 3 percent of full scale of respective 
flows obtained in step c, substep 3. 


NOTE 


The degree of accuracy specified in 
step ¢ must be obtained to ensure the 
degree of accuracy specified in para- 
graph 12-8. 


h. If results in step ¢ are not obtained, clean 
flowmeter tube as outlined in paragraph 12-34 
and antistatic treat flowmeter tube and float as 
outlined in paragraph 12-36 and repeat steps b 
through g. If results in step g are still not 
within tolerance, develop a new flow curve cs 
outlined in paragraph 12-20. 


i. Reduce pressure to zero. 


j. Remove meter hoge from METER NO. i 
and repeat steps c through i for METER NOG, 2 
through METER NO. 5, connecting meter hose 
to applicable :neter. 


k. If testing is carnmplete, secure flowtester 
as outlined in paragraph 12-21. 
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Section Xf 

Paragraph 12-20 
A [oe re 
4 PNEWVMATIC FLOW TESTER BEAL N 


UMBER 


FLOWMETER NUMBER 


TIELN SITE AVERAG™ BAROMETRIC PRESSURE 34. 3 PSIA 
METERED AT ATMOSPHERIC PRESSURE AND 70° F, 


2.4 


NITRCGEN FLOWRATE CIM, 14.7 PSLA AND 7G F 


i 


FLOWMETER SCALE READING 


© 12-20, DEVELOPING FLOW CURVE, 
i figures 12-8 and 12-10.) 


Ser 


WARNING 


Pneumatic flow testers must be 
op2réted by authorized personnel 
{rained in tlie use of the equipment. 


a. Prepare flowtester for use as outlined in 
pavagraph 12-14, 


w 6 bb, «<In the test setup, needle valve and alt test 
B oquipment between needle valve and source hose 
@ must have 2 minitnum inside diameter of 2/8 

g inch, Aj) test equipment between fiowtester and 
4 flow cali..cation standard must be the same size 
8 as flowmeter tube being tested. 
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Figure 12-10, Typical Flow Plot 
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ec. Establish a flowrate equivalent to approxi- 
mately each 10-percent increment of full scale 
on METER NO, 1. Record the following data 
for each flow: 


(1) Gas temperature indicated on pyrometer 
and meter scale reading after temperature 
stabilizes (pneumatic flow tester), 


(2) Absolute pressure at flowmeter outlet 
{barometric pressure plus water manometer 
pressure), 


(3) Actual flow in scim at 14,17 paia and 
710° } (flow calibration standard). 


d. Determine actual flow from step c, sub- 
step 3, corrected for a flow condition at 70° F 
and the average barometric pressure at the 
particular site, using standard laboratory cali- 
bration procedures, 


R-3896-5 
Volumel : 


e. Plot curve of scale reading and resuits of 
step d, 


f, Remove meter hose from METER NO, 1, 
and repeat steps a through e for METER NO, 2 
through METER NO. 5, connecting meter hose 
to applicable meter, 


ge. Reduce pressure to zero. 


h. Install back cover and top cover plate on 
instrument panel. Torque screws to 12-14 
in-lb, 


i, Iftesting is complete, secure flowtester 
as outlined in paragraph 12-21. 
12-21, SECURING FLOWTESTER. (See . 
figure 12-1.) 


WARNING 


Pneumatic flow testers must be 
operated by authorized personnel 
trained in the use of the equipment. 


a. Disconnect and secure all test equipment, 


b. Place handle, adapters, and hoses in 
correct space in flowtester stcrage compart- 
ment and close compartment door, 


c. Place accumulator on top of storage 
compartment door, 


d. Unlock instrument panel braces, lower 
instrument panel to storage position, and 
secure in place. 


e. Remove leveling legs frum exterior of 
case and store in liner. 


f. Install cover on case and secure locks. 
g. Close relief valve on side ot case, 


12-22. REMOVAL AND INSTALLATION, 
12-23, Disassemble the pneumatic flow taster, 
as required, for repairs or replacement, (See 
figure 12-11 for index and part numbers. ) 


12-24, REMOVING FLOWMETER TUBE, 
The only apecjal procedure required for 
removing the flowmeter tube is to cut and 
remove plastic coupling sleeve from base 
of tube, 


Section XI 
Paragraphs 12-21 to 12-26 


CAUTION 


ltowmeter tubes must be handled 
with care since tubes break easily, 


12-25. INSTALLING FLOWMETER TUBE, 
When installing flowmeter 1, 2, or 3, perform 
antistatic treatment out)ined in paragraph 12-36, 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammable and must not be used near 
heat, sparks, or open flame. It is 

a toxic solvent, Inhalation of its 
vapors or prolonged contact with 

the liquid can cause serious injury 
or death. 


a. Clean adhesive from inlet manifold block 
using methyl-ethyl-ketone (Federal Specifica- 
tion TT-M-261), 


b. Apply thin coat of general purpose adhe- 
sive (MIL-~A-5002, Type ll) approximately 3/4 
inch wide around exterior of flowmeter tube and 
inlet manifold block nipple, approximately 1/2 
inch from end of tube and nipple, 


c. Insert bottom end of flowmeter tube into 
plastic coupling sleeve, 


d. Insert flowmeter tube through rubber 
grommet in exhaust manifold, with tube scale 
facing forward and highest scale graduation 
at the top. 


e. Install flowmeter tube and plastic coupling 
sleeve on inlet manifold block nipple. 


12-26, REMOVING PYROMETER. 


a. Remove back cover from instrument 
panel, 


b, Disconnect thermocouple wires from 
pyrometer, 


CAUTION 


Care must be used to pre ‘ent damage 
when handling thermocoyy le, 


c. Remove thermocouple from inlet manifold. 


d, Remove pyrometer through front of instru- 
ment panel, 
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Figure 12-11, Disassembly of Pneumatic Flow Tester (Sheet 1 of 2) 
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Index 
No. 


1 
2 
3 


oC Sw 


10 
ii 
12 
13 
14 
15 
16 
17 
18 
19 


20 


a1 
22 
23 
24 


25 


“(a) Flowtesters incorporating MD1 change. 
(b) Item not illustrated. 


Figure 12-11. 
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Part Index 
No, Description No. 
900736 Shield (F-3) 
900735 Plate (F-3) 
900734 Screen (F-3) 
1.D153-0011-0011 Washer (F-3) 26 
AN520--10R8 Screw (F-3) 
9019866 Meter Box (F-1) 
AN520-10R1i0 Screw (F-3) 
LD153-0011-0011 Washer (F->) 
MS3 5489-6 Grommet (F-3) 
MS. 5489-11 Grommet (F-3) 
MS&3 5489-16 Crommet (F-3) 27 
MS35489-19 Grommet (F-3) 
900727 Window (F-3) 
AN520-10R8 Screw (F-3) 
LD153-0011-0011 Washer (F-3) 
NAS6TSARW Nut (F-3) 28 
900737 Sleeve (F-2) 29 
900738 Sleeve (#3) 30 
900739 Sleeve (F-3) 34 
909740 Sleeve (F~-3) 32 
NA5-26727T1 Flowmeter (F-3) 33 
NA5-26727T2 Fiowmeter (F-3) 34 
NA5~-Z672713 Flowmeter (F-3) 35 
NA5-26727T4 Flowmeter (F-3) 38 
NA5-26727T6 Flowmeter (F-3) 37 
9022814 Block (F-3) 38 
AN520-10R30 Screw (F-3) 39 
LD153-0011-0011 Washer (F-3) 40 
NASG79A2 W Nut (F-3) 
900730 Plug (F-3) 
NASL79C3 W Nut (F-3) 
LD153-0010-0007 Washer (F-3) 
SIZE No, 5 Stopper (F-3) 
903309 Spacer (F-3) 
AN42B-C12A Eycbolt (F-3) 
RD191-2001-2109 Cahbie (F-3) 41 
28-1-C Sleeve (F-3) 42 
RD1392-4001-0003 Bushing (F~3) 
19-9017278 Pyrometer (F-1) 
LD153-0011-09001 Washer (F-3) 43 
NASB Y9A04 W Nut (F-3?) 44 
19-9017277 Thermocouple (F-3) 
AN919- 14 Reducer (F-3) 45 
MS22778-10 Packing: (F-3) 
9019882 Block (F-3) 46 
AN520-10R36 Screw (F-3)} 
1.0153-0011-0011 Washer (F-3) 47 
NASB79A3W Nut (F-3) 
2100 Level. (F-3) 
pO10gsE Plate (F-3) 4B 
MS28777-10 Ring (F-3) ; 


Part 
No, 


AN503-8-10 
LD153-0011-0008 
22ND8-82 

903307 

903308 

903306 

LD153- 0011-0011 
AN507-632-R10 
LD153-0011-0008 
NAS679A06W 
901053 
MS20253-2-1075 
2600-4SW 
2600-LW 
212-12A 

908141 

908133 

908139 

908138 

908132 

908131 

908130 

908129 

907042 

907043 

907041 

903302 

9019864 
2600-48W 
2600-LW 

26R1-1 

903301 {b) 
9019867 (b) 
AN520-10-10 
LD153-0010-0010 
120H-A14 

900746 

9019868 
9019868~-11') 
120H-5C 
9022319(a) 


9022320(4) 
90223212) 
9024714 (2) 
90247147 aia) 


9022 z' a) 
69196'4 
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Description 


Screw (I'-3) 
Washer (F-3) 
Spline Nut (F~3) 
RH Brace (F-1) 
LH Brace (F-1) 
Pin (F-3) 

Washer (F-3) 
Screw (F-3) 
Washer (F-3) 

Nut (F-3) 

Door (F-1) 

Pin (F-3) 

Wing Head Stud (F-3) 
Washer (F-3) 
Receptacle (F-3) 
Adapter (F-3) 
Adapter (F-3) 
Adapter (F-3) 
Adapter (F'-3) 
Adapter (F-3) 
Adapter (F-3 ) 
Adapter (F-3) 
Adapter (F-3) 
Handle (F-1) 
Hose (F-3) 

Hose (F-3) 

Leg (F-3) 

Stand (F-1) 

Wing Head Stud (F-$) 
Washer (F-3) 
Receptacle (F-3) 
Back Cover (F-3) 
Cover (F-3 

Screw (F-3) 
Washer (F-3) 
Relief Valve (F-1) 
Base (F-3) 

Plate (F-3) 

Plate (F-3) 

Case (I-1) 
Adapter (F-3) 
(Naflex seal vent) 
Adapter (F-3) 
(Accumulator) 
Hose (F-3) 
(Accumulator) 
Acc. mulator (F-1i) 
Bag (F-3) 
Accumulator (F-3) 
¥-Connector (F-3) 


Disassembly of Pneumatic Flow Tester (Sheet 2 of 2) = 
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12-27, INSTALLING PYROMETER, 
a. Insert pyrometer through front of instru- 
ment panel and secure with washers and nuts, 


b. Install thermocouple in inlet manifold. 


ec. Connect thermocouple to pyrometer by 
installing blue wire to (+) positive terminal, 


d. Install red wire to (-) negative terminal. 
ec, Perform leak-test (paragraph 12-17), 


12-28, REMOVING LEVEL, Remove safety- 
wire, 3 atlaching screws, base plate, ring, and 
level through rear of instrument panel. 


12-29, INSTALLING LEVEL, 


a. Install ring on level and insert level 
through mounting hole in top of instrument panel. 


b. Place base plate against bottom of level 
and install and tighten 3 mounting screws to 
secure bubble level to instrument panel. 


c. Install adjustable legs into bottom of case 
and position stand of flowtester in vertical 
position, 


d, Adjust legs, as required, until front and 
one side of stand are vertical as indicated with 
a reference level, 


¢. Adjust levei to center bubble by tightening 
the 3 attaching screws; then safetywire screws 
with Inconel lockwire MS20995N32. 


12-30, CLEANING. 


12-31, CLEANING FLOWTESTER EXTERIOR 
AND ACCESSORIES. 


WARNING 


The following procedure specifies 
trichlorovthylene, which is a toxic 
solvent, Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury or death, 


a. Usea lnt-free cloth dampened with tri- 
chloroethylene RB0Z10-003 (Rocketdyne) to 
handwipe flowtester exterior surfaces. 


b, Remove any contamination from luses, 
handle, and adapters by washing ina dofergent 
solution of 6-8 ounces of Oakite No. 61 (Oakite 
Products Co), or equivalent, per galton of 


water at a temperature of 120° to 180° F, 
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WARNING 


Compressed gas must not be used for 
drying or cleaning vniless effective 
chip guarding is uged and personal 
prolection equipment is worn, 


c. Rinse hoses, handle, and adapters with 
clean water, and dry them thoroughly with low- 
pressure (less than 30 psig) gaseous nitrogen 
(MIL- P-27401), 


d. Clean exhaust manifold screen in trichlo- 
roethylene RB0O210-C03 (Rocketdyne), Blow 
screen dry with low-pressure gaseous nitrogen 
(MIL- P-27401). 


12.32, CLEANING FLOWMETER TUBES. 
(See figure 12-12.) 


a. With Instrument panel locked in upright 
position, remove instrument panel rear cover 
to provide access to outict end of flowmeter, 


b, Remove cover above exhaust manifold. 


c. Install piece of tygon tubing, or any thin- 
walled plastic tubing, approximately 6 inches 
long, over outiet end of flowmeter tubes as 
follows: 


(1) METER NO, 1 and METER NO. 2, 
1/4-tnch ID tubing. 


(2) METER NO. 3, 3/8-inch ID tubing, 
(3) METER NO, 4, 1/2-inch ID tubing, 
(4) METER NO. 5, 5/8-inch ID tubing. 


WARNING 


The following procedure specifies 
trichloroecthylene, which is a toxic 
soivent, Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious innury or death, 


d. Filla clean, bent-tip oil can with trichlo- 
roehtylene RBO210-003 (Rocketdyne), Oil can 
tip must be srnall enough to fit the inlet mani- 
fold nipple.. 


NOTE 
Ove flowmeter is cleaned at a time, 
witi the flowmeter in place in the 
flowtester, 


e. Place flowtester on workbench in an 
inverted position, 


R-3896-5 Section XI 


g. Open plastic tube and allow trichlore- 


ethylene to drain, 
-h LOVMETER PANEL 


h. Repeat steps f and g a minimum of 3 times, 


WARNING 


INLET MANIFOLD 
(PLASTIC) 


Compressed gas must not be used 

for drying or cleaning unless effec- 
tive chip guarding is used and per- 
sonal protection equipment is worn, 


CAUTION 


‘. 


V FILLED WITH 


TRiCHLOROETHYLENE 


INLET MANIFOLD 
NIPPLE 


Purge pressure in excess of 1,5 
psig can damage flowmeter, 


i. Purge inlef manifold block until dry with 
low-pressure (leas than 1. 5 psig) gaseous 
nitrogen (MIL-P-27401), 


j. Insert source hose plug into inlet mani- 
fold block and purge flowmeter for approximately 
3 minutes or until] dry. 


12-33, SERVICING, 


12-34, ANTISTATIC TREATMENT OF FLOW- 
METER TUBES AND FLOATS. The following 
procedure applies to flowmeter tubes No, 1, 2, 
and 3 only. 


a. Clean applicable flowmeter tubes as 
outlined in paragraph 12-32, 


b. Sct pneumatic flow tester on hench in 
upright position. 


c. Remove tygon tubing installed during 
cleaning procedure, from flowmeter outlet. 


d, Remove float stop from flowmeter tube, 
using heok fabricated from 0, 032-inch stainless- 
steel wire. (See figure 12 ~13. ) 


FLOWTESTER IN POSITION FOR 
TRICHLOROKTHYLENE FLUSHING. 


F1-5-1+95 e. Reinstall tygon tubing over flowmeter outlet, 


Figure 12-12, Cleaning Flowmeter Tubes f. Place a piece of lint-free paper in palm 
of one hand to form a pocket for ball float. 
CAUTION 


Trichloroethylene can damage plastic 
manifold, Any trichloroethylene con- 
tacting manifold must be wiped off im-~ 
mediately with a clean, lint-free cloth. 


CAUTION 


Ball floats rust be handled with care, 
since they are breakable. 


g. Tilt Nowmeater slowly until ball Moat 


Hold piastic tubing (installed in step c) rolie out, 


closed and fill flowmeter tube with trichloro- 
ethylene from the oller. 
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-~— REPLACING FLOAT STOPS, 
FLOWMETERS NO 1,2, AND 2 
of REMOVING FLOAT 
STOPS, FILUWMETERS 
NOY 8 AND 9 EXTRACTOR 
HOOK 
RETAINING 
RIDGE 
FLOAT 
STOP 
SAPPHIRE 
a BALL 
© STOP 
NOTE 
THE OUTER END OF THE FLOAT 
STOPS IN FLOWMETERS NO. 1, 
2,AND $3 ARF DRILLED FOR THE 
0,032 STAINLESS STEEL WiRE 
EXTRACTICN HOOK. 
@ ALL DIMENSION. ARB HI INCHES. 
Figure 12-13, Replacing Finwmeter Float Stop 
h, Set paper and bali float on bench and m. Set flowtester in upright position, 


place flowtester in horizontal position, 


{. Place a drop of ANSTAC-2M solution 
(Chemical Development Corp) on paper and roll 
ball float through solution until it is thoroughly 
coated, 


j- Roll ball float over dry portion of paper 
until ball appears dry. 


k. Using a small plece of lint-free cloth 
dampened with ANSTAC-2M solution (Chemical 
Development Corp), wet inside of tube. Wipe 
tube until it appears dry. 


1. Place hall float into tygon tubing; tilt 
tubing and flowtester so that ball float gently 
roils into flowmeter. 
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WARNING 


Glasa tube must be wrapped witha 
cloth before float stop is forced into 
the tube, since serious injury can 
result if the glass tube breaks, 


n, Install float stop in flowmeter tube by 
forcing stop inte place with small dowel. (See 
figure 12-13, ) 


o. Connect a regulated source of gaseous 
nitrogen (MIL- P-27401) through a needle valve 
to source hose; then press source hose into 
SOURCE port. 


R-3896-5 
Volume I 


WARNING 


Compressed gas must not be used 

for drying or cleaning unless effec- 
tive chip guarding is used and per-~ 
sonal protection equipment is worn, 


CAUTION 


Purge pressure tn excess of 1.5 
psig can damage flowmeter, 


Purge flowmeter for approximately 3 
minutes with low-pressure (legs than 1,5 psig) 
gaseous nitrogen (MIL~P-27401). 


q. Carefully vary flow of gas through flow- 
meter to allow float to travel from bottom to 
toy of scale. The float must move freely in 
the tube. 


r. If evidence of stickiness is noted, repeat 
cleaning procedure, increase duration or purge, 
and use less ANSTAC-2M solution (Chemical 
Development Corp). 


5s, Upon completion of cleaning anu antistatic 
treatment of flowmeters, replace cover above 
meter box and rear caver. Torque screws to 
12-14 in-lb, 


12.35, SHIPPING AND STORAGE. 
12-36, Prepare the pneumatic flow tester for 


shipping and storage in accordance with 
MIL-P-116, Method I, 
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SECTION XIII 


HIGH- VOLTAGE IGNITER TESTER G3153 
AND INERT IGNITER 9026622 


WARNING 
HIGH VOLTAGE IGNITER TESTER G3153 AND INERT IGNITER 9026622 MUST BE 
OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


A A ae eS 


13-1. SCOPE. This section contains descrip- case. The panel contains handles, meters, 
tion and leading particulars, theory of opera- fuses, switches, light, potentiometers, calibra- 
tion, maintenance. and inspection for the High- tion-check receptacle, and power and test cables. 
Voltage Igniter Teste: G3153 and inert igniter The chassis contains 4 power module, regulator, 
9026622. ‘The igniter tester is used to perform heat sink and diodes, relays, and battery. The 
current- and resislance-tests on the high-voltage chassis and panel are mounted in the case. The 
igniters of the F-1 rocket engine. The inert case contains two relief valyes to compensate 
igniter may be used to simulate the high-vohape for attitude changes and desiccant to absorb 
igniter links. moisture within the case. The inert igniter 
(figure 18-1A) contains a vasket, thread pro- 
13-2. DESCRIPTION AND LEADING PARTIC- tector, a shorting cap, igniter case, and 
ULARS. streamer. The inert igniter is identical toa 
high-voltage igniter with the squib circuit and 
13-3. The high-voltage igniter tester (figure pyrotechnic charge removed. See figure 13-2 
13-1) is a portable, suitcase-type unit consist- for leading particulars. 


ing of an instrument panel, chassis, and 


aS 
mm 


u 


ete Ee mh ne ae 


ere 


ee, & 4 _ ah 
eet aed D> bike a) Me 
* ee + * 
fe » oo were seen sania EE 
" Cc 
f ce aca vas eeeT 
=yr wi oetas 
wre “ag ES al ‘ 


Ws, Pe ‘ Pas 


Zz 
at 
ry 


* 


Fy sy. 


aS 7 : } , Noes te : ae 1 


wee F 1-5-3; 


Fieure 13-1. High-Voltage Igniter Tester 
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Figure 13-1A. 


Length 
Width 

Height 
Welght 


Operating Requirements 
Inyut: 


Output: 


Timing Range | 


Safety Feature 


Figure 1g-2,. Leading Particulars for High- 


Ne re nt NE a 


in 


DC BA 


ELACTRICAL 
€SBERATIC 


Inert Igniter 


emmmeen An meena 


18 inches 
11 inches 
10-3/4 inches 


39 pounds 
(approximately 


120 vac, single- 
phase, 60-cycle, 
¢.5-ampere 


250 vac (10 milllam- 
pere maximum) 

500 vac (5 milliam- 
pere maximum) 
97§-1,040 vde (10 
milliampere maxi-~- 
mum) 

1,0 to 2,0 yde (350 
mllliampere maxi- 
mum) 


0-20 seconds (equib 
circuit limited to 15 
seconds maximum) 


Two-hand operation 
for controlling power 
and test circuits 


Voltage Igniter Tester 


13-2 
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13-4, THEORY OF OPERATION. 


13-5. With the high-voltage igniter tester con- 
nected to an external power source and to the 
high--voitage igniter to be tested, desired test 
functions are sclected by positioning the TEST 
SELECT switch. The selected test circuit is 
energized by pressing the POWER andTEST 
switches. When the POWER switch is pressed, 
the POWER light comes on to indicate power 
being applied to the selected test circuit. Test 
results are indicated on FIRE/NO FIRE and 
INSULATION/LINK TEST meters. Tester 
ucecuracy can be checked by connecting the 
tester output cable to the CALIBRATION CHECK 
receptacle, and adjusted by adjusting the potenti~ 
ometers within the tester. With TEST SELECT 
switch placed at NO FIRE TES'T, 250 vac (cur- 
rent limited to 10 milliamperes) is applied to 
the igniter squib circuit. Placing the TEST 
SELECT switch at FIRE TEST apniies $00 vac, 
with a imited current of 10 milliamperes to 

the igniter squib circuit. This voltage applica- 
tion is time-Hmited to 15 seconds through oper- 
ation of a delay timer. Positioning TEST 
SELECT switch to INSULATION 1, 2, or 3 
connects the 975-vde (current limited to 5 
milliamperes) output of the power module, to 
the igniter squib and link circuits. With TEST 
SELECT switch in the LINK position, voltage 
from the tester batlery is applied to the link 
circuit. The current of this voltage is limited 
to 350 milliamperes. The inert igniters are 
installed in the gas generator and nozzle ex- 
tension and connected to ihe engine control 
circuitry. 


13-6, MAINTENANCE. 


13-7. Maintenance of the high-voltage igniter 
tester consists of checkout, rernoval and instal- 
lation, cleaning, servicing, and shipping and 
slorage. Maintenance of the inert igniter con- 
sists of checkout, removal and instalation, 

and shipping and storage. The tester electrical 
schematic (figure 13-6), located at the enc of 
this section, is provided to aid in trouble- 
shooting. See figure 13-3 for test equipment 
used during checkout. 
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Part Number 


oe re ete nummy me 


os AC Power Supply (variable between 


A A At A AA eo be err 


Nomenclature 


Section XHI 
Paryoaphs 13-6 to td-11 


ee 


Use 


corm ema yy re ne 


Provides power for testing, 


100-125-vac, 60-cycle, single-phase, 
S-aumpere sine-wave output) 


Model No. 535, or 
equivalent (nput im- 
pedance greater than 
one tiegohm) 


Model P6007, or 


equivalent Inv) 


Model 412A, or 


equivalent (Hewlett Packard Co) 


Model 803, or 


equivalent (John Fluke Co) 


Sa emmacmanent 


Figure 13-3, 


13.8. CHECKOUT OF IGNITER TESTER. 
13-9. Checkout of the high-voltage igniter 
tester is perfor med at ambient lemperature of 
59° to 95 F, atmospheric pressure of 28-32 
inches of mercury, and relative humidity of 
7% percent or less. The tests must be per- 
formed in [he order given and the results ob- 
tained as specified. The following procedures 
are performed anytime a component is replaced 
or when results specified in paragraph 13-13 
or on ealibration-check procedure instruction 
plate are not obtained. 


13-10. INITIAL ADJUSTMENT. This test 
must be accomplished prior to anv subsequent 
test. 


a. Turn TEST SELECT switch to NO FIRE 
TEST, comect VITVM leads between plug P2 
pins Band 0, and adjust potentiometer RLO 
fully clockwise. VTVM indicates 55 K +3 K 
ohms. 


b. Turn TEST SELECT switch to FIRE TEST 
and adjust potentiometer R9 fully clockwise. 
VTVM indicates 105 K :5 ohms. 


Ose‘ Hoscope (Tektronix Ine) 


100 X Multiplier (Tektronix 


Vacuum Tube Voltmeter 


Differential Voltmeter 


Measures sine wave aud 
voltage peaks. 


Used with oscilloscope. 


Measures vesistance. 


Measures differential yolt- 
ape of rerulator output. 
(Use a 3-pin to 2-pin line 
adapter at ac outlet for 
isolating purposes.) 


Test Equipment 


c. Turn TEST SELECT switch to INSULA- 
TION TEST 2 and connect VI'VM leads between 
plug P2 pin C and positive (+) terminal of 
battery. 


d. Press POWER switch, 
4 10.2 ohms. 


YVTVM indicates 


e. Turn TEST SELECT switch of OFF and 
connect VTVM leads between terminats El anc 
Bla. VI'VM indieates 0.5 megohms +50 K 
ohms, 


{. Comect VTVM leads between terminals 
El2 and E13. VITVM indicates 200 K 10K 
ohms. 
13-11. RESISTANCE-TEST. 

a. Connect VTVM leads between plug P2 pins 


Band D. VTVM indicates a mivimum of 100 
megohms. 


b. Turn TEST SELECT switch to NO FIRE 
TEST. VTVM indicates 53 K +3 K ohms. 
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c. Turn TEST SELECT switch to FIRE 
TEST. VTVM indicates 105 K +5 K ohms, 


d. Turn TEST SELECT switch to INSULA-~ 
VION TEST f and connect VTVM Icads between 
plug P2 pin Dand shell. VTVM indicates a 
nanimum of 100 megohms. 


e, Turn TEST SELECT switch ta INSULA- 
TION TEST 2 and connect VTVM leads between 
plug P2 pin C and shell. VTVM indicates a 
minimum of 100 megohms. 


{. Turn TEST SELECT switch to INBULA- 
TION TEST 3 and connect VTVM leads between 
plug P2 pins A and B. VTVM indicates a mini- 
mum of 100 megohms. 


g. Turn TEST SELECT switch to LINK, 
connect VTVM leads between plug P2 pin A 
and negative (-) terminal of battery, and press 
TEST switch. VTVM indicates a maximum of 
one ohm. 


h. Turn TEST SELECT switch to OFF and 
remove VTVM leads. 


13.12. ELECTRICAL POWER FUNCTION- 
TEST. 


a. Make sure TEST SELECT switch is OFF. 


b. Connect differential voltmeter to variable 
AC power suj'ply and adjust power supply to 
115 volt. Remove differential voltmeter and 
connect power cable to power supply. 


c. Turn TEST SELECT switch to NO FIRE 
TEST and connect differential voltmeter be- 
{ween terminals E1 (ground) and E4. 


NOTE 


The POWER and TEST switches are 
momentary pushbutton switches. 
POWER switch must be pressed and 
held, and the TEST switch must be 
pressed and held, to obtain correct 
results for the following steps. 


d. Press POWER and TEST switches. 
POWER light comes on and differential volt- 
meter indicates 250 +18 volts rma. 


ec. Release POWER and TEST switches. 


POWER light goes off ard differential volt- 
meter indicates zero. 
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{. Disconnect differential voltmeter and con- 
nect plug PZ to CALIBRATION CHECK recep- 
tacle, 


g. Press POWME and TEST switches. 
POWER light comes on. Adjust potentiometer 
R&C until FIRE/NO FIRE TEST meter indicates 
7.0 milliamperes, 


h. Helease POWER and TEST switches. 
POWER Iipht goes off and FIRE/NO FIRE TEST 
meter indicates zero. 


{, Turn TEST SELECT switch to FIRE TEST. 


j- Press POWER and TEST switches. 
POWER light comes on, Adjust potentiometer 
R9 until FIRE/NO FIRE TESY meter indicates 
7.0 milliamperes. 


NOTE 


The POWER and TEST switches may 
have to be released and re-pressed 
if step j is not accomplished within 
15 seconds, since the delay timer 

is adjusted to open in 15 seconds 
and terminate the test. 


k. Release POWER and TEST switches. 
POWER Nght goes off and FIRE/NO FRE TEST 
meter indicates zero. 


1. Disconnect plug P2 and connect differential 
voltmeter between plug P2 pins Band D. 


m. Press POWER and TEST switches. 
POWER light comes on and differential volt- 
meter indicates a minimum of 455 volts rms. 


n. Release POWER and TEST switches. 
POWER light goes off and differential voltmeter 
indicates zero. 


o. Connect differential voltmeter between 
terminals El and E2. 


p. Press POWER and TEST switches. 
POWER Hight comes on and differentia} valt- 
meter indicates 250 +18 volts rms. 


q-. Release POWER and TEST switches. 
POWER light goes off and differential voltmeter 
indicates zero. 
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r. Connert differential voltmeter to variable 
power supply and adjust pawer supply to 105 
volts. 


5. Repeat steps o through q. 


t. Connect differential voltmeter between 
terminals Rl and E4 and repeat steps p and q. 


u. Connect differential voltmeter to variable 
power supply and adjust power supply to 125 
yalts. 


v. Repeat steps o through q; then repeat 
step t. 


w, Connect differential valtmeter to variable 
power supply and adjust power supply to 16 
volts. Recornect power cable plug to power 
supply. 


x. Turn TEST SELECT switch to NO FIRE 
TEST. 


y. Connect oscilloscope (calibrated to read 
200 volts per centimeter with the 100 X multi- 


plier) to plug P2 pins B and D (pin Bis ground). 


z. Press POWER and TEST switches. 
POWER. light comes on and oscilloscope dis- 
plays a 60-cps sine wave with 707 150 volts 
peak to peak. 


aa. Release POWER and TEST switches. 
POWER light goes off and oscilloscope display 
goes off. 


ab. Connect oscilloscope between terminals 
Fl and £2 (B1 is ground and repeat steps z 
end aa. 


ac. Disconnect oscilloscope and turn ‘TEST 
SELECT switch OFF. 
13-13. CALIBRATION CHECK-TEST. 
a. Connect VTVM positive lead to plug P2 


pin D and negative lead to plug P2 shell. Set 
VTVM to 1,000 vde range. 


b. Turn TEST SELECT switch to INSULA- 
TION TEST 1. 


c. Press POWER and TEST switches. 
POWER light comes on. Adjust power module 
(high- voltage dc power supply) until VTVM 
indicates 1,000 vac. 
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d. Reteuse POWER and TEST switches. 
POWER Light goes off and VT'VM incicates zero 
vde. Remove VIVA. 


t. Comnect plug P2 to CALIBKATION CHECK 
receptacle. 


f. Press POWER and Ths? switches. 
POWER light comes on and INSULATION LINK 
TEST meter indicates 100 megohms (black 
area), 


NOTE 


if neter indicates outside of 100- 
mepohm seale (black area), readjust- 
ment of the power madule is neces- 
sary to bring meter with 100-megohm 
rane. If readjustment is requirec 
for one of the three insulation test 
positions, the olher two positions 
must be rechecked. 


gz. Release POWER and TEST switches. 
POWER light goes off and INSULATION; LINK 
TEST meter indicates infinity. 


h. Turn TEST SELECT switch to INSULA- 
TION TEST 2 and repeat steps f and ¢. 


i. Turn TEST SELECT switch to INSULA- 
TION TEST 3 and repeat steps { and g. 


j. Turn TEST SELECT switch ta LINK, 


k. Pross POWER and THST switches. 
POWER light comes on. Adjust potentiometer 
R? until INSULATION, LIisK “EST meter indi- 
cates 50. 


1. Repeat step g; totn TEST SELECT switch 
to OFF, 


m. Disconnect plus Pe and pawer cable and 
store cables in lid. Close lid wud secure 
latehes. 


43-13A. CHECKOUT OF INERT IGNITER. 


33-138, RESISTANCE-~TEST. This test must 
be performed to verify integrity of the link cir- 
cuit and insulation resistance of squib pins or 
when damare is suspected. This test is per- 
formed using High-Voltage 'nitfer Tesler G3153 
and megohmineter, Model 1620C (Freed Trans- 
former Co), or equivalent. 
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uv. Perform calibration check procedure, 
as outliied on tester Instruction plate of high- 
voltae ipniter tester, 


b. Remove shorting cap and connect inert 
igniter to tester test cable, 


ce. Turn TEST SELECT switch to NO FIRE 
TEST position, 


d. Press POWER and TEST switches. 
POWER light comes on and FIRE/NO FIRE 
TEST meter indicates (less than one milli- 
ampere) zero. 


e, Turn TEST SELECT switch to FIRE 
TEST position. 


f. Press POWER and TEST switches. 
POWER hiht comes on and FIRE/NO FIRE 
TEST meter indicates Jess than one milli- 
ampere) zero, 


g. Turn TEST SELECT switch to INSULA- 
TION TEST 1 position, 


h. Press POWER ano ‘TEST switches. 
POWER Heht comes on, ang INSULATION/ 
LINK TEST meter Indicates 100 megohms or 
greater (black areca), 


i. Repeat steps g and h for INSULATION 
TEST 2 and 3 positions. Results are the same 
asin steph. 


j. Move TEST SELECT switch to LINK 
position, 


k. Press POWER and TEST switches. 
POWER light comes on, and INSULATION/ 
LINK TEST meter indicator moves to green 
area. 


1. Move TRST SELECT switch to OFF poai- 
tion, disconnect test cable from inert igniter, 
and secure test equipment. 


m. Using a megohmmeter, apply 500 vde 
for 5-60 seconds between pin B and case and 
pins Ato D. Resistance of cach annuication 
must exceed 200 megohms, 


n. Remove test equipment, and install 
shorting cap on Igniter. 
13-14, REMOVAL AND INSTALLATION. 


(3-15. Disassemble the high-voltage igniter 
tester to accomplish necessary repalrs or 
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replacement. No disassembly of inert trniter 
is required, Replacement parts consiat of 
pasket 651012-3, thread protector RK395- 
10055-0038, and cap RD265-6009-0001, Sec 
figure 19-4 for index and part numbers. The 
following steps include the special instructions 
required during assembly: 


a. Apply silicone grease, supplied wilh power 
module (15), to base before mounting, to aid in 
heat transfer and corrosion prevention, 


b. Capacitor supplied with regulator (26) is 
replaced only when regulator is replaced, since 
they are matching wits. 

13-16, CUBANING, 
13-17. No special cleaning is required, Usea 


clean, lint-free loth ta wipe dust from case 
and front panel. 


13-18, SERVICING. 


19-19. Servicing of the igniter tester consists 
of a six-month perlodic calibration. check of 
meters. Accuracy of meters must be within 
two percent of full scale, using a test standard 
with an accuracy of one percent of full scale. 
Replace battery every six montha, 


13-20, SHIPPING AND STORAGE, 


13-21, Prepare high-voltage igniter tester or 
inert Igniter for shipping or storage in accord- 
ance with Rockeldyne Rapid Automated Packag- 
ing System (RAPS). 


13-22, INSPECTION. 


13-23, The Inspection establishes what ig to be 
inspected, conditions to be sought and corrected, 
and the frequency of the tnapection. Inspection 
requirements are classified ag visual and 
periodic. Their scope ghould be increased or 
decreased to suit varying conditions. All in- 
spection requirements cannot be accurately 
predicted, since they are directlv affected by 
local operation. Visual inspeccon i¢ conducted 
prior ta operation of the unit. Periodic inspec- 
tions are conducted at specified periods, These 
inspections consist of two periodics: the tirst 
periodic to be a:complished at 30 calendar days; 
the second, at 180 calendar days. See figure 
13-5 for inspection requirements, 
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Figure 13-4. Disassambly of High-Voltage Igniter Tester (Sheet 1 of 2) 
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Section XIII 


Part No, 


Description 


Part No. 


Description 


1 = 17408-S Cable (F-3) 13. MS25002-6 Switch (F- 3) 
RCG105 Cord Grip (F-3) MS25165-1 Knob (F-3) 
8003 Nut (F-3) N-9060~1/4 Shaft Seal (F-3) 
W277 Washer (F-3) 14 =: 19- 9024200 Meter (F-3) 
AS10-20 Washer (F-3) PW0203 Gasket (F-3) 
MS29512-10 Packing (F-3) MP- 9000 Protector (F-3) 

2 9026761 Cable (F-3) NAS1397P6N Clamp (F-3) 
RCG1I04 Cord Grip (F-3) MS15795-806 Washer (F-3) 
800 Nut (F-3) 15 HA05D-980A Power Module (F-3) 
W277 Washer (F-3) AN520C 10R6 Screw (F-3) 
AS10-20 Washer (F-3) MS15795-808 Washer (F-3) 
MS29512-10 Packing (F-3) 16 =. 19 -9024149 Relay (F-3) 

3 H55K-148-¢PG-44 Receptacle (F-3) ANS1SCERE Screw (F-3) 
RD265-6007-2004 Cap (F-3) MS15''95-806 Washer (F-3) 
600-001-7/8 Bolt Seal (F-3) NAS679COGW Nut (F-3) 

4 2D8 Switch (F-3) 17) RM-42nr-2 Battery (F-3) 
6C] Face Nut (F-3) 2870-2 Holder (F-3) 
6A46 Pushbutton (F-3)} 18 9024221 Heat Sink (F-3) 

§ 3367S-1-103 Potentiometer (¥-+3) IN3015B Diode (F-3) 
MS29513-009 Packing (F-3) AN515C6R20 Screw (F-3) 

6 2n8 Switch (F-3) MS15795-806 Washer (F-3) 
6Cl Face Nut (F-3) NASO79COGW Nut (F-3) 

GA46 Pushbutton (F-3) NAS43D11-32 Spacer (F-3) 

7 125-408-1195-443 Light (I°-3) 19 19-9024248 Relay (F-3) 
NE-51 Lamp (F-3) AN515C6RE Screw (F-3) 

8 HMR Fuse Holder (F-3) MS15795- 806 Washer (F-3) 
313.250 Fuse (F-3) NALOTICOBW Nut (F-3) 

9 HMR Fuse Holder (F-3) 20 = =©19-9024250 Regulacor (F-3) 
313,500 Fuse (F-3) AN520C10R8 Screw (F+3) 

10 024218 Panel (F-3) MS15795-806 Washer (F-3) 
NAS388-10-10P Screw (F-3)} NASCO79C3W Nut (F- 3) 

NAS391 Bi0P Washer (['=3) 21 9024219 Chassis (X-1) 

1008-12 Handle (F-3) 9020L~ 1-503 Potentiometer (R9) (F-3) 
600-003-10 Bolt Seal (F-3) 30201.-1~-253 Potentlometer (R10) (F-3) 
AN507C1032R10 Screw (F-3) ANSISC2R8 Screw (F-3) 

11 121021 Case (F-1) MS15795-802 Washer (F- 3) 
9024223 Instruction Plate (F-3) MS35338- 39 Washer (F-3) 
9024217-11 Panel (I-1) AN340C2 Nut (F-3) 

ZP5031-24 Gasket (F-3) RS10 25K 1% Resistor (R1, 82) (F-3) 
AN520C L0R12 Screw (F-3) M22684/4-0221 Resistor (R13) (F-3) 
MS15795-808 Washer (F-3) MVK- 1-100 Resistor (RI, R4, RS) 
600-001- 10 Bolt Seal (F-3) MEG +5% . 

ZSP6-037-4 Relier Valve (F-3) RES8CE4RO2Z0F Resistor (R11) (F-3) 
ZSP6-608 Humidity Indicator (F-3) RS10 12K 1% Resistor (Ft14, R15) (F-3) 

12) MIRQBWOLOACMAR Meter (F-3) M22684/4-0159 Resistor (R12) (F-3) 
PW0203 Gasket (F-3) M22684/4-0207 Resistor (R8) (F-3) 
MS35337-78 Washer (F'-3) M22684/4-0227 Resistor (RG) (F-3) 


Figure 13-4. Disassembly of High-Voltage Igniter Tester (Sheet 2 of 2) 
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Inspection Requirenients 


HIGH VOLTAGE 
IGNITER TESTER 


Dents, gouges, and 
cracks in case; secu- 
rity of handles; se- 
curity and free operation 
of latches; deterioration 
and damage to cover 
seal; security of relief 
valves. 


Indicator shows pink in 
40 percent range of 
humidity indicator plug. 
Replace desiccant as 
outlined in R-3896-i1, 


Deterioration and gen- 
eral serviceability of 
power input and output 
electrical cables and 
connectors. 


Damage to instrument 
panel controls and In- 
dicators, illegible 
placards, and security 
of screws. 


Calibration-check in 
accordance with instruc- 
tion plate. 


Expired date on unit 
calibration decal 
(refer to paragraph 
13-18 for calibration 
requirements); and 
battery replacement, 


R-3896-5 Section XIII 


Periodic 
Visual/ Ist | 2nd 


INERT IGNITER 


1, Foreign particles, dust, 
xX dirt, moisture, or 
lubricant on contact 
pins. 


2. Bent contact pins. 
Contact ping not bent 
more than 20 degrees 
from connector axis 
may be repaired, 

Xx X (Refer to R-3896-3, 
Volume I, for repair 
and dimensional limils 
for electrical connec- 
tors.) 


x X 3. Damaged threads, cor~ 
roded contacts, or 
damaged inserts, (Refer 

to R-3896-3, Volume I, 

for thread repair.) 


X Figure 13-5, Inspection Requirements 
for High-Voltage Ieniler Tester 
and Inert Igniter 
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Figure 13-6. High-Voltage igniter Tester Electrical Schematic 
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SECTION XIV 


IMPACT RECORDER UNIT G40390 AND 99-9014031 


14-1. SCOPE. This section contains descrip- 
tion and leading particulars, theory of operation, 
maintenance instructions, and inspection re- 
quireinents for the Impact Recorder Unit G4090 
and 99-9014031. ‘The impact recorder unit is 


used to sense and record impact forces cf the 
F-1 rocket engine during truck transport. It 
senses and records impact forces along the 
vertical, lateral, and longitudinal axes, within 
a range of 15 g's. 


FUER 


RECEPTACLE J1, 32 
ACTUATOR &POOL, 


Figure 14-1, 


14-2. DESCRIPTION AND LEADING PAR- 


een werner. 


TICULARS, 


14-3. The impact recorder unit (figure 14-1) 
consists of two accelerometers, a case, a base 
plate, a tower plate, and an electrical harness 
ard cable, Each accelerometer contains three 
styluses, an event marker, a chart and three 
spools, an inverter, a chart drive motor and 
clutch, a power switch, a fuse, and anelectrical 
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Impact Recorder Unit 
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Section AlV 
Paragraphs 14-4 to 14-10 


receptacle, One end of each stylus has a tip to 
make an impression on the chart and the other 
end is mounted to a mechanical accelerometer, 
The eveat marker has a pin to make an impres- 
Sion on the chart and a solenoid ta move the 

pin. The chart is a pressure-sensitive record- 
ing chart 400 fect tong, with holes along one 
side. The spools are the supply spool, the 
actuating spool, and the receiving spool, The 
inverter is a vibrating reed-type unit that con- 
verts 12 volts DC to 115 volts AC, 60 cycle 
power, The chart drive moter is a 115 volt AC 
60 cycle synchronous motor, The clutch is 
operated by a lever located inside the chart 
compartinent. The power switch controls the 
DC power to the accelerometer, The fuse pro- 
tects the internal electrical circuit of the accel- 
erometer, The receptacle is used to clectri- 
cally connect the accelerometer ¢o the harness, 
and the cable connects the umpact recorder unit 
to the truck tractor. The case has four handles, 
two latches, a removable lid, a humidity indi- 
vator, a desiccant holder, a relief valve, a 
power on light, anda receptacle and is con- 
structed from aluminum alioy. The lid con- 
tains a seal to provide cnvironmental protection. 
The base plate is constructed from aluminum 
alloy and has inserts for mounting the acceler- 
omcters and the case. The plate has three pads 
welded to the bottom side to maintain & hortzon- 
tal position when mounted on the I-bean of the 
air transport engine handler, The lower plate 
is constructed from aluminum alloy, is tri- 
angular in shape, and has three pads (same as 
the base plate) and three tubes that aline the 
mounting bolts. See figure 14-2 for leading 
particulars, 
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Dimensions and Weight 


Length 29, 50 tnches 
Width 17.42 inches 
Height 21.12 inches 
Weight 110 pounds 


Electrical Power Requirements 
12 VDC Battery (Lead Acid) 
Operating Requirements 
Range 25y in each axis 
Sensing Axes Longitudinal, lateral, 
and vertical 
400 feet 


1 inch per minute 
-10° to 150° F 


Chart Length 
Chart Speed 
Temperature 
Range 
Figure 14-2. Leading Particulars fer Impact 
Recorder Unit 
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14-4, THEORY OF OPERATION, 


14-5. The impact recorder unit is designed to 
provide a permanent, continuous record of ac- 
celeration in three mutually perpendicular axes, 
with a full scale range of 15 g's in the vertical, 
lateral, and tongitudinal axes. The accelera- 
tions are sensed by means of a mechanical ac- 
celerometer using pivoted mass elements 
(pendulum-type). Pneurnatic damping is pro- 
vided by a precision double-acting piston, with 
variable bypass orificus, anda cylinder, The 
recording is accomplished by means of an 
individual stylus for each axis making an im- 
pression on the pressure-sensitive chart in 
elther the positive or negative direction, The 
event marker makes an impression on the right 
side of the chart; and when electrically ener 
gized by the truck tractor operator when abnor- 
mal conditions result, the event marker moves 
to the right, indicating the event, 


A can A a PE 


14-7. Malntenance of the impact recorder unit 
consists of checkout, removal and installation, 
cleaning, and shipping and stovage. See figure 
14-3 for test equipment. 


14-8. CHECKOUT. 


14-9. Checkout of the impact recorder unit 
consists of removing and installing the chart, 
a function-test, and a calibration-verification- 
test. Soe figure 14-4 for electrical schematic, 


14-10. REMOVING RECORDER CHART. See 
figure 14-5, 


a. Femove cover from case and open accel- 
erometer access door, 


b. Move power switch to OFF position and 
pull chait drive clutch lever to OFF position. 


ce, Pull out on receiver spcol release knob 
and remove receiver spool, 


d, Cut or tear chart after last acceleration 
record and unroll chart from receiver spool. 


R-3896-5 Section XIV 


Part Number Nomenclature Use 
TVRO-40-15, or DC Power Supply (variable Provides power for 
equivalent between 0-40 yvdc) (Perkins) testing. 

M&-4151 Text Fixture Mounts accelerometer 
M8&~4152 on vibration machine. 
M8-4153 

MODEL C10, or Vibration Test Equipment Vibrates accelerameter 
equivalent (MB Mfg Co.) in the three axes, 
CEC4-202-0001 210g Calibrated Reference Accelerom- Provides reference during 
(43% accuracy) or eter (Consolidated Electrodynamics) calibration verification, 
equivalent 

Model No, 535 or Oscilloscope (Tektronic Inc) Measures acceleration. 


equivalent 
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Figure 14-3, Test Equipment 
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Figure 14-4. Electrical Schematic 


RRP apne 
e. Pull out on receiver spool release knob alee 


and Install recelver spool. Release the release 
knob to Jock spvuol in place, fRorective 


NOTE eer VATING 


The receiver spool must be rein- 


stalled into the same accelerometer CHART 
Blip clutch may be necessary. CLUTCH LEVE 
RECEIVER BPOOL 
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Figure 14-5. Removing and Installing Chart 
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Paragraphs 14-11 to 14-12 


f. Install protective card hetween styluses 
and actuating spool. 


CAUTION 


Do not move stylus more than 1/8 
inch, or damage to stylus and ac- 
celerometer may result. 


g. Close accelerometer access dour and 
install cover cn case. 


14-11. INSTALLING RECORDER CHART, 
See figure 14-5, 


a. Remove cover from case and upen ac- 
celerometer access door, 


b. Move power switch to OFF position and 
pull chart drive clutch lever to OFF position, 


c. Remove protective card from between 
styluses and actuating spool and store protec- 
tive card in compirtment under receiver Spool. 


d. Pull out on supply spool release knob and 
place supply ro't core (with holes of chart to 
the left) onto bosses of the spool ends. Release 
the release knob to lock supply roll in place. 


e. Cut corners of chart end to form a point; 
and feed end of chart under stylus and hold- 
down clip and over actuating spool with holes 
in chart matching sprocket of actuating ¢pool. 


f, Pull chart to front of accelerometer and 
insert point end inte stot of receiver spoul, 


g. Turn receiver spool by hand, so that 
recording side of chart js on outside of roll, 
approximately five turns. 


CAUTION 


Use extreme care when threading 
chart to prevent damage to styluses. 


h. Push chart drive clutch lever to ON 
position and turn actuating spool until drive 
gear engages. 


i. Close accelerometer access dour and in- 
Stall cover on case. 
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14-12. FUNCTION-TEST. See figure 14-4, 


a. Remove cover fram case and open accel- 
erometer access door, 


b. Install chart as outlined in paragraph 
14-11 and push chart drive clutch lever to ON 
position. 


c, Turn power switches of bath accelerom~- 
eters to OFF position. 


d. Remove power cable fram case and con- 
nect plug P3 to receptacle J3. 


ec. Connect a 12 (+3, -0) vde power supply 
positive (+) lead to wire Land negative (-) lead 
to wires 3 and 4 of power cable. POWER ON 
hight comes on, 


f, Move power switch on accelerometer to 
ON position, Chart moves one-inch per minute, 
and styluses and event marker make legible 
traces on chart. 


g. Lf stylus trace is too heavy or not legible, 
adjust stylus pressure by turning screw through 
hole at base of stylus approximately 20 degrees 
ata tinie until satisfactory trace is obtained. 


NOTE 


The stylus trace must be as light ag 
possible while still giving legible 
records, lor maximum accuracy, 


h. Allow cnart to operate for approximately 
5 minutes; and while still in operatton, momen- 
tarily connect 12 (43, -0) vde power supply 
positive (+) lead to wire 2 of power cable (nega- 
tive («) lead co..neected in step e). Event marker 
momentarily moves to right of its normal trace, 


i. Repeat step h iwo times, 


j. Move power switch on accelerometer to 
OFF position, Chart stops. 


k. Disconnect power supply from power 
cable. POWER ON Hght goes off. 


R-3896-5 
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1, Disconnect power cable from case, install 
dust caps, and store power cable inside of case. 


m. Close accelerometer access door and 
install cover on case. 


14-13, CALIBRATION- VERIFICATION- TEST. 


See figure 14-6, 


a. Remove cover from case and remove 
accel*rometer fram case. 


b. Connect accelerometer in test setup as 
shown in figure 14-6, starting wilh vertical 
axis. 


c, Apply 12 (+3, -0) vde to receptacle pins 
A (positive) and C (negative) and move power 
switch to ON position. Chart moves one-inch 
per minute. 


cd. Determine frequency response and dy- 
narnic linearity by vibrating the accelerometer 
at the following acceleration and frequency 
levels: 


Input Accelerations Frequency 
(plus and minus -g's) ___ (eps) 
{1) 1, 2, 3, 4, and 5 12 +2 
(2) 1,2, 3, and 4 10 22 
(3) 1 5 +1 
CAUTION 


Mounting the accelerometer in vari- 
ous attitudes during testing will cause 
the stylus to displace by one ¢ in 
some axes and is considered the static 
zero base line for these axes. In 
these axes the input acceleration must 
not exceed plus or minus 4 g's or 
damage to accelerometer can result. 


CABLE 9014040 


Figure 14-7, 
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ACCELEROMETER 


REFERENCE 
ALORLEROMETER 


Figure 14-6. Calibration-Verification- 
Test Setup 


e. Accelerometer must indicate the input 
accelerations, within 10 percent of full scale, 
about static 2ero base line. 


f, Repeat steps b through e for lateral and 
longitudinal axes, 


g. If accelerometer fails to meet require- 
ment of steps d and e, it must be returned to 
Flucketdyne for calibration, 


n. Move power switch to OFF position and 
secure equipment, 


i. Install accelerometer into case and install 
cover on case, 


14-14, REMOVAL AND INSTALLATION, 


14-15. Disassemble the impact recorder unit, 
as required, lo accomplish necessary repair or 
replacement. See figure 14-7 for wiring dia- 
gram, See figure 14-8 for index and part num- 
bers. 
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Wiring Diagram 
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Index Part 
_No. No. Description 
1 19-9014038 Accelerometer (D-2) 
RM-400 Chart (F-3) 
AN4-6A Bolt (F-4) 
RN153-0113-0048 Washer (2-3) 
MS29513-114 Packing (F-3) 
1A 1283 Vibrator (F-3) i 
2 9014041 Harness (D-2) 
9014041-11 Harnesa (D-2)} 


MS3108R148-29 Connector (F-3) 

3 72-0410-1235-303 Lampholder (F-3) 
1891 Lamp (F-3) 

4  RD414-1010-0010 Connector (F-3) 
RD261-2004-0004 Gasket (F-3) 


MS61957-17 Screw (F-3) 
LD153~0010-0002 Washer (F-3) 
NAS670CO4W Nut (F-3) 

5 19-9014033 Case (D-2) 
AN4 -4A Bolt (F+3) 
RD153-0113-0048 Washer (F-3) 
MS29513-114 Packing (I'-3) 
9014037 Plate (F-3) 
9014044 Plate (F-3) 
LD153-0010-0008 Washer (f-3) 
NAS6TOCOW Nut (F-3) 
ZSP6-608 Humidity 

Indicator (F-3) 

ZSP6-037-1 Relief Valve (D-3) 
ZSP5-604 Seal (P-3) 

6 9014034 Base Plate (D-2) 

7 9014035 Lower Plate (D-3) 

8 19-9014036 Bolt (F-3) 
LD153-0010-0018 Washer (F-3) 
MS20500-820 Nut (F-3) 

® 9014040 Cable (F+3) 


Figure 14-8. Disassenibly of Irnpact 
Recorder Unit 


14-16. CLEANING, 


14-17. No special cleaning is required. Use 
a clean, lint-free cloth to wipe dust from ca3e, 
or wipe with a clean lint-free cloth dampened 
with drycleaning solvent (Federal Specification 
P-D-680). 


WARNING 


Drycleaning solvent is flammable and 
must not be used near heat, sparks, 

or open flame. Inhalation of its vapors 
or prolonged contact with the liquid can 
cauge serious injury. 
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14-18, SHIPPING AND STORAGE, Periodic 


Inspection Requirements Visual 
14-19, Prepare impact recorder unit for ship- 1 
ping or storage in accordance with Rocketdyne . 
Rapid Automated Packaging System (RAPS). 


Case for dents, gouges, 
and cracks; handles 
for security; latches 
for security and [ree 
NOTE operation; cover seal 
for deterioration and 
damage; relief valve 


The impact recorder untt is a rotat- 
for security. 


able item and must be returned to 


Rocketdyne. Contact responsible 2. Humidity indicator 
Rocketdyne represcntative for re- plug. Replace desic- 
quired shipping instructions, cant ag oullined in 


R-3896+11 if indicator 
shows pink color in 

40 percent relative 
humidity range. 


14-20. INSPECTION. 


14-21. The inspections establish what is to be 


{nspected, conditions to be sought and corrected, 3+ Power cables and 

and the frequency of the Inspection. Inspection COBNSSTONS fOF-GGrents 
requirements are classified as visual and perl- oration and pence 
odic, Their scope should be increased or serviceability. 
decreased to sult varying conditions, All in- 4. Controls and incli- 
spection requirements cannot be accurately cators for damage; 
predicted since they will be directly affected placards for legi- 

by local operation. Visual inspection is con- bility. 


ducted prior to operation of the unit. Periodic 
inspectlons a‘ e conducted at specified periods. 
These inspections will consist of two periodics: 
the first perlodic to be accomplished at 30 : 
calendar days and the second periodic at 180 wa paragraph 
calendar days. See figure 14-9 for inspection ited 

requirements. Figure 14-9, Inspection Requirements for 

Impact Recorder Unit 


5. Perform Calibration 
Verification-Test 
Procedure in accord- 
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SECTION XV 


COMPONENTS WELDING SETS 9026560, 9026561, AND 9026570 
WARNING 
COMPONENTS WELDING SETS 9026560, 9026561, AND 9020570 MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN 'THE USE OF THE EQUIPMENT. 


16-1. SCOPE. This section contalns descrip- vonsists of a solid-state transistorized power 
tion and leading particulars, theory of opera- supply, a welding gun, and a ground probe and 
tion, maintenance instructions, and inspection cable. ‘Fhe power supply has a power switch 
requirements for Components Welding Sets and light. a unit ready light, a range switch, a 
9026560, 9026561, and 9026570. The compo- heat control switch, a watt-second meter, a 
nents welding’ sets are used to spotweld and weld setup switch, two welding jacks (+, -), an 
percussion-stud weld the Ft engine thermal initiation receptacle, an accessory receptacle, 
insulation insulators and studs. a power cable, and electrical and electronic 
oe: - E components. ‘The welding gun contains an elec- 
15-2, DESCRIPTION AND LEADING PARTICU: trode, a firing switch, a 4-foot-long welding 
LARS. cable, a 4-foot-long Initlation cable, a 4-foot- 
15-3. COMPONENTS WELDING SET 9026560. long ground cable and probe, a light-weight netal 


ease, anda tip force adjustment screw, 


The components welding set (figure 15-1) 
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Figure 15-1. Components Welding Set 9026560 
Changed 23 March 1972 15-1 
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15-4. COMPONENTS WELDING SET 9026561. 
The components welding set (figure 15-2) ccon- 
sists of a power and contro] unit, a single- 
probe gun, a dual-probe gun, a ground probe 
and cable, a ground plate and cable, a switch 
cable, and a welding cable. The power and con- 
trol unit contains 4 power cable, a power cir- 
cuit breaker, a heat and mcde selector panel, 
pneumatic and water systems, welding gun attach 
points, control switches, a tap switch and elec- 
trical and electronic components. The cormpo- 
nents are contained in a steel cabinet which is 
mounted on tour casters. Thesingle~ and duai- 
probe guns (featuring manually operated side- 
ward action) have a welding cable, a gun control 
cavle, firing switches, electrodes, and tip force 
ucdjustment screws. The ground probe, made 
froin copper, is permanently attached to an in- 
sulated electrical cable. The copper ground 
Plate is bolted to an insulated electrical 
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cable. The welding cable is insulated and con- 
tains an ele*trical terminal on each end. 


15-5. COMPONENTS WELDING SET 9026570. 
The components welding set (figure 15-3) con- 
sists of a power and control unit, a gap welding 
gun, a contact welding gun, a 25-foot gun har- 
ness extension, a 25-foot ground cable, collets, 
and stops. The power and control unit contains 
a power cable, line and control fuses, a control 
panel, and electrical and electronic components. 
The components are housed in a cabinet, which 
{3 mounted on two wheels and two support legs. 
Tne cabinet ts equipped with a handie to move 
the equipment easily. Two panels, located at 
the rear of the cabinet, permil access to fuses, 
welding contactor, and capacitor links. The 
upper section of the cabinet contains the control 
relays and rectifiers. The weiding guns consist 


of a housing, a pistol grip and trigger, rear 
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Figure 15-2. Components Welding Set 9026561 (Sheet { of 2) 
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Figure 15-2. Components Welding Set 9026561 (Sheet 2 of 2} 
Added 10 June 1968 15-3 
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Figure 15-3. Components Welding Set 9026570 + 


cap, front cap, leg, collet, and a welding anc 
control cable. The major Internal parts consist 
of a shaft, a stop, a aiup retainer cap, anda 
spring. The S6-G gun has, in addition, an arma- 
ture and coil. The guns have a decal attached 
that identifies the gun part number. ‘The gun 
harness, ground cable, guns, stops, collets, 
alien-wrench and T-wrench are stored in the 
compartment located in the top of the nabinet. 
The compartment has a hinged door and lock 
(with two keys). (See figure 15-4 for jeading 
particulars. ) 


, 
© 


15-6. THEORY OF OPERATION, 


15-7. COMPONENTS WELDING SET 9026560. 

The components welding set (100 watt- seconds) 
ts dasigned for resistance-spotwelding doublers 
that are less than 0.904 Inch tn thicknens to 
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insulation sheets. The powex supply is placed 
on a bench or stand next to work aren. The 
walding gun initiation cable ig connected to the 
INIT receptacle, and the welding cable is con- 
nected to the + (pusitive) receptacle. The 
ground cable is connected to the - (negative) re- 
ceptacle and clamped to the piece of work. The 
power supply ts connected to a 120-vac polarized 
power source, and the range switch positioned 
to LO or HI, as applicable, The power awltch 
ia placed to the ON position and heat control 
switch turned to INCREASE until the des!rer] 
setting ts indicated on the watt-seconds meter. 
Pressure is applied between the probe tip and 
the materiai tobe welded. The applied pres- 
sure overcomes a spring tens!on and actuates a 
firing switch, which allows the welding energy 
to travel between the probe tip and the material, 
forming the weld. 
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9026560 
Height 15 inches 
Width ij inches 
Depth 16 inches 
Weight 70 pounds 


Electrical Power Requirements 


110-120 vac, polarized, 60 cps, single- 
phase 


Range 


0.02 to 20 watt-seconds 
0.1 to 100 watt-seconds 


9026561 
Height 48 inches 
Width 36 inches 
Depth 24 inches 
Weight 700 pounds {approximately} 


Electrical Power Requirements 


440 vac, 60 cps, t.ree-phase, 10 kva 


Connector 20415 (mating receptacle 
20403 or 22427) (Harvey Hubble Inc) 


15-8. COMPONENTS WELDING SET 9026561. 
The components welding set (10 kva) is designed 
for resistance-spotwelding doublers that are 

0. 004 to 0.032 inch in thicknesy to ingulation 
sheets. Cables provided with the set permit 
welding to be performed up to 33 feet from the 
power and control untt. The power and control 
unit is connected to a 440-vac power source 

and the tap switch set to the desired setting. 
The welding and ground cables are connected to 
the secondary lugs protruding from the power 
and control unit, and the gun control cable Is 
connected to a receptacle. The power circult 
breaker is moved to the ON position, and the 
heat and mode selector panel is set up as speci- 
fied. Pressure ls applied between the probe tp 
and the materia! to be welded. The applied pres- 
sure overcomes @ spring tension and actuates a 


Figure 15-4. Leading Particulars for Components Welding Sets 
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Range 


1-15 cycles of heat 
20-100 percent heat (phase shift) 


ito 8 tap selections (open circuit, second- 
ary voltage 3-12 vo.ts) 


Maximum short-civcuit secondary current 
and transformer ir. series, 834 amperes 


9026570 
Height 36 inches 
Width 1, inches 
Depth i? inches 
Weight 200 pounds (approximately) 


Klectrical Power Requirements 


110-120 vac, 60 cps, single-phase, 15 
amperes 


Range 
12 heut settings (combination of voltage 


control switch and capacitor links) 


Insvi-Ptins 1/2 to 6-1/2 tnches long, 1/4 
inch diameter 


Studs 1/2 to 4-3/4 inches long, 1/4 inch 
diameter 


firing switch, which allows the welding energy 
to trave} between the probe tip and the material, 
forming the weld. The power and control unit 
has the capability for using air-operated, water-~ 
cooled, or push-type guna, but these guns are 
not furnished as a part of the set. If using an 
air-operated or water cooled gun, the air or 
water supply is connected to applicable quick- 
disconnects. The regulator is adjusted to the 
desired pressure setting indicated on the air 
pressure gage. The AIR switch and WELD 
switch are moved to the ON positions. If a push- 
type gun {s used, the WELD switch {s moved to 
the ON positton and the AIR switch to the OFF 
position. 
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15-9, COMPONENTS WELDING SET 9026570. 
The components welding set (0.5 kva, three 
capacitors at 20,000 microfarads each) is a 
portable, percussion stud-welding unit. Cables 
provided with the set permit a 50-foot diameter 
working area without moving the equipment. 
The gun harness igs connected to receptacles, as 
specified, on the control panel. The unit 1s 
connected to a 120-vac power source, and the 
ground cable is connected to a receptacle on 

the control panel and clamped to the workpiece. 
The voltage contro] switch, capacitor links, 
stop, collet, and gap are setup, as specified. 
for the type of welding to be performed. The 
S6-G gun must have the specified gap setting, 
the stud inserted into the collet and making con~ 
tact with the stop, and the gun cocked to firing 
position. The VP-G gun must have the stud in- 
serted into the collet and making contact with 
the stop {n order to fire. The gun legs are 
pressed firmly against the base matertal and 
the trigger squeezed. 


15-10. MATNTENANCE. 


15-11. Maintenance of the components welding 
sets consist of checkout, removal and installa- 
tion, cleaning, shipping, and storage. A certt- 
fled operator is required to operate components 
welding sets. Force yage 7-003-~-02 (Unitek), 

or equivalent, and tensile testing machine TH-5 
(Pacific Scientific Co), or equivalent, are re- 
quired to perform checkout of components weld~ 
ing sets. (See figures 15-5, 15-8, and 15-7 for 
electrical schematics.) The following defint- 
tions are provided for clarity: 


(1) Spot welds -- welds of structural im- 
portance. 


(2) Indirect method of spot welding ~~ gun 
probe and ground prcbe applied to same side of 
materlal. 


(3) Direct method of spot welding -- gun 
probe and ground probe applied to opposite sides 
of material, 

15-12. CHECKOUT. 

15-13. CHECKOUT OF COMPONENTS WELD- 
J ING SET 902 1560. The components welding set 
fa certified puerlodically or when eloctroméchan- 
ical modificatlon Is performed. The welding 
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set is considered certified upon completion o* 
the following procedures: 


a. Connect initiatlon cable to INIT receptacle. 


b. Connect gun welding cable to + (positive) 
receptacle and ground cable to - (negative) re~- 
ceptacle. 


c. Prepare 3 test specimens each, from 
0.001, 0.002, 0.003, and 0.004 inch thick ma- 
terlal 1 inch wide and 3 inches long using same 
type and gauge of material as workpiece. 


d. Clean surfaces of materials to be welded 
using a lint-free cloth dampened with tsopropy] 
alcohol (Federal Specification TT-I-735) or 
methyl-ethyl-ketone (Federal Specification 
TT-M-261). Dry clean surfaces with a clean, 
lint-free cloth, 


WARNING 


Isopropy] alcohol and methyl-ethyl- 
ketone are flammable and must not 
be used near heat, sparks, or open 
flame. Inhalation of the vapors or 
prolonged contact with the liquids 
can cause serious injury or death. 


e. Using force gage 7-003-02 (Unitek), or 
equivalent, adjuet electrode tip pressure to 8 
pounds. 


f, Connect power cable to a power source. 
(See figure 15-4. ) 


g- Move power switch to ON and turn range 
selector switch to LO, POWER ON and UNIT 
READY Hghts coma on. 


WARNING 


Personnel muat not use welding 
equipment in wet areas or If any of 
the welder electrical equipment or 
the operator is wet. Electrical 
shock can cause serious Injury or 
Geath, 


h. Uf UNIT READY light faila to come on, 
turn on weld setup switch. 
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Figure 15-5. Components Welding Set 9026560 Electrical Schematic 
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Figure 15-6, Components Welding Set 9026561 Electrical Schematic 
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Figure 15-7, Components Welding Set 9026570 Electrical Schematic 


{. Turn heat control switch until watt-seconds 


meter indicates midrange. Settings are approx- 
imate. Final settings are these used to obtain 
acceptable test specimens. 


j. Prior to welding test specimens or per- 
forming repair welding, make sure that welding 
cables are no more than 6 inches apart and that 
cables are not coiled. 


k. Using 0.00]-tnch test specimens, press 
ground orobe On under side of weld gpet, and 
apply pressure on tip until gun fires. Make 
single weld only. 


I. Perform peel test on test specimen. The 
weld nugget must peel sut from either piece of 
matertal of test specimen, 


m. Turn heat control switch until watt- 
seconds meter indicates maximum reading. 


n. Using 0.002-inch test specimens, repeat 
steps k and). 


o. Turn range switch to HI position and heat 
control switch until watt-seconds meter indicates 
midrange. 


p» Using 0.003-inch test specimens, repeat 
steps k and]. 


q. Repeat step m and using 6. 004-inch test 
specimens, repeat steps k and 1. 


r. Turn heat control switch fully counter- 
clockwise, and move power switch to OFF, 


s. Disconnect power cable, gun welding 


cable, ground cable, and inittation cable, and 
secure equipment. 
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15-14. CHECKOUT OF COMPONENTS WELD- 
ING SET 9026561. The components welding set 
is certified periodically or when electromechan- 
ical modification is performed. The welding 
set is considered certified upon completion of 
the following procedures: 


a. Connect switch cable to receptacle, gun 
welding cable to right-hand bus bar, and 
ground cable to left-hand bus bar located at 
rear of power and control unit. 


b. Make sure circuit breaker is in OFF po- 
sition, connect power cable to power source 
(figure 15-4), and move circuit breaker to ON. 


c. Move MODE SELECTOR switch to CONT. 
SEAM, % HEAT switch to 100, and CYCLES OF 
HEAT switches 1, 2, 4, and 7 to ON (15 cycles 
total). 


d, Turn tap switch to position 1, actuate 
welding gun, and using a multimeter, measure 
voltage across bus bars (right-hand positive, 
left-hand negative) at rear of unit. Voltage 
must be 3 :1 vac. 


ec, Turn tap switch to positions 2 through 8; 
actuate gun and measure voltage at each posi- 
tion. Respective voltages for cach tap must be 
4,211, 5.4 «3, 7.2 41, £.4 41, 9.641, and 
14-1 vac. 


f. Move circuit breaker to OFF. 


g. Prepare test specimens using dimensions 
of figure 15-8 and material corabinations of 
Conditions No. 1, 4, 9, 12, 14, and 18 of fig- 
ure 15-9. 


h. Move WELD switch to ON, AIR switch 
to OFF, and circuit breaker tu ON. 


i. On heat and mode selecto: panel, move 
1/2 CYCLE ONLY switch to off (down) position 
and MODE SELECTOR switch to SPOT. 


j. Position CYCLES OF HEAT and “6 HEAT 
switches and tap switch 3s specified tn figure 
15-9. 


k. Spotweld test specimens as indicaled for 
the following material combination: (See figure 
15-8.) 


(1) Texturtzed material to texturized ma- 
terial. Make one parallel row of spot welds 
(G spot welds per inch) across overlap of pieces 
of test specimen. Locate each spot weld in low 
portion of material texture. 


15-10 Changed 8 December 1970 


(2) Flat material to texturized material. 
Make one parallel row of spot welds (6 spot 
welds per inch) across overlap of pieces of test 
specimen. Locate each spot weld where texturl- 
zation {s nearest flat material. 


(3) Flat matertal to flat material. Make one 
parallel row of spot welds (6 spot welds per Inch) 
across overlap of pieces of test specimen. 


1, Perform peel test on test specimens. Test 
specimens are acceptable if they meet or exceed 
peel test requirements of figure 15-9. 


m. If pull test method is used, make 2 parallel 
rows of spot welds and perform pull test. (See 
figures 15-8 and 15-9.) Tensile testing machine 
TH-5 (Pacific Scientific Co), or equivalent, may 
be used for pull testing. 


n. Turn power circuit breaker to OFF and 
WELD switch to OFF. 


©. Disconnect power cable, and store power 
cable, pun cable. and ground cable on hooks of 
power control unit. 


16-15. CHECKOUT OF CCMPONENTS WELD- 
ING SET 9026570. The components welding set 
{s certified periodically or when electromechan- 
fcal modification is performed. The welding 
set is considered certified uzon completion of 
the following procedures: (See figure 15-3.) 


a. Connect gun harness to NEG receptacles 
and ground cable to POS receptacle on control 
panel when welding aluminum or steel studs. 


b. Install collet, stop, and stud as shown and 
specified in figure 15-10. 


NOTE 


The code letter {s stamped on the 
top of the stop. 


c. If §6-G gun is used, set gap (figure 15-11) 
as follows: 


(1) Cock gun by pushing inward on washer. 


(2) Remove rear cap and turn adjusting nut 
(clockwise to increase gap and counterclockwise 
to decrease gap) to dimension specified in figure 
15-12. Dimensions are approximate; final di- 
mensions are those used to obtain acceptacle 
test specimens. 
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SIMULATING FLEXIBILITY FOR 
INDIRECT METHOD OF 8POT WELDING 


GUN GROUND GUN OROUND PROBE 
PROBE PROBE je 
REPAIR INBULATON REPAIR a INSULATOR 
DOUBLER DOUBLER 


SPOT WELDING 
(DIRECT METHOD) 


—a: 


Preparing and Spot-Welding Test Specimen 


Added 10 June 1968 


16-11 


3 Repair Base Pull 
ey Doubler Material Electrode Gun Tip Peel Test 
Condition Welding Thickness Thickness Heat Tap Diameter Pressure(@) Test (Pounds 
No. Method (Inch) (Inch) Cycle (%} No. {Inch} {Pounds) Reqd\?) Minimum) 

3 1 Indirect 0.0c4(¢) 9. o04(c) 2 96 6 1/8 6-1/4 yes 160 
= 2 Indirect 0.606(C) 9. 004(e) 1 9% 8 1/8 8-1/4 yes 160 
si 3 Indirect 0.006(c) 0. 006(c)} 2 94 8 1/8 9-1/4 yes 265 
2 4 Indirect 0.006(¢) 9. 006%c}, o. ca4ic) Z 80 8B 1/8 9-1/4 yes 265 
3 5 Indirect 0.006i¢) 0. 006(c), c.ae6(c) 2 94 8 1/8 9-1/4 yes 265 
- 6 Indirect 0.006(¢) 0. 006(¢), 9. 006‘), 0. ovate) 2 4 8 1/8 9-1/4 yes 265 
7 Indirect 0.010(4) — 9. oaale) 3 6 868 1/8 6 yes 160 
8 Indirect 9.01014) 9. og{c) 2 96 8 1/8 9-1/4 yes 265 
ry Indirect 0.0104) 9. on6'*), 0. oo6te! 2 99 68 1/8 9-1/4 yes 265 
10 Indirect 0.010(¢) 9. 006(¢), co. a06(c), 0. ogg{e? 2 96 8 1/2 9.1/4 yes 265 
it Indirect 0.020(d) 9. ooa(c) 4 wo 8 1/4 9-1/4 yes 265 
12 Indirect 0.020(4) 9. on6(), 0. opel) 5 80 8 1/4 3-1/4 yes 265 
13 Indirect 0.0202) 0. 006(¢), 0. ao8ic), 0. oo6le? 5 100 & 1/4 9-1/4 yes 265 
14 Direct 0.02014) o.oca(c), v.coste), conse) = 5g si 1/4 y-1/4 yes none 

6. c06lc) 
15 Direct 0.02014) 9.0204), c.oc6(c), o.cos{e), 5 wo 8 1/4 9-1/4 yes none 

0. 006(¢) 
16 Direct 0.025(4) 9.025(4) o.oos{c), o.ozsi4), 15 00 si 1/4 9-1/2 yes none 

9. ocg{c? 
17 Direct 0.032(¢) 9. 032(¢) 1 461008 1/4 9-1/4 yes none 
18 Direct 0. 932{4) 0. 03218), o.c0s'), 9.906), 10 90 8 1/4 9-1/4 yes none 


{a} Pressure may be set using force gage 7-003-02 (Unitek). 

(5) Nuggets must reel through thinner material or either material if materials are same thickness. 
(c) Texturized nickel-base alloy AMS5546 

(d) Flat nickel-base aNoy AMS5540 


Figure 15-9. Basic Settings for Spot Welding 
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Collet Part No, Stud Size. 
$6-245-E- #10 #10 

36 -245-H-3/16 3/16 
36~245-E-1/4 #1/4 (0.246) 
36-245-E-0, 250 1/4 (9,250) 


Stop Model VP-G Model S6-G 
Code Gun Gun 
Letter _Stud Length. Stud Length 
A “™ 1/2 to 3/4 
B 5 3/4 to 1 
Cc -* 1 to 1-1/4 
E 1/2 to 3/4 (#1/4) 1-1/2 to 1-3/4 
F 3/4 to 1 1-3/4 to 2 
G 1lto 1-1/4 2 to 2-1/4 


I te St wr hrere y CaATER 


Figure 15-10. Installing Collet, Stop, 
and Stud in S8-G and VP-G Guns 


{ SET GAP By WEEN 
STUD AND WORK 
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Figure 15-1). Adjusting Gap of $6-G Gun 
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Voltage Control 


‘No. 
Capacitors 


Stud Size | 


ee 


SETTINGS FOR $6-G WELDING GUN 
STEEL STUD MATERIAL 


46 straight 3/16 B 1 
#6 atraight 3/%6 Cc i 
#8 straight 1/4 B 3 
#8 straight 3/16 B 3 
#10 straight 3/16 c 3 
#10 stralght 4/16 D 3 


STAINLESS STEEL STUD MATERIAL 


#6 straight 3/16 B i 
#6 straight 3/16 Cc 1 
#8 straight 1/4 B 3 
#8 straight 3/16 B 3 
#10 straight 3/16 Cc 3 
#10 straight 3/16 D 3 


ALUMINUM (1, 100-H18) STUD MATERIAL 


Insul Pin 

106 flanged 3/32 E 1 
106 flanged 3/92 EB j 
#6 flanged 1/8 E 3 
46 flunged 1/8 dD 3 
48 flanged 1/8 E 3 
#8 flanged 1/6 10 3 
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F1.5-37 


Maximum 
Gun Lead 
Length 
(feet) 


50 
25 
50 
25 
50 
25 


Figure 15-12. Voltage Control and Gun Settings (Sheet 1 of 3) 


Baso Material 
and Thickness 


1/4 HRS . 
1/4 HRS 
1/4 HRS 
1/4 HRS 
1/4 HRS 
1/4 HRS 


14-gage SST 
14-gage SST 
14-gage SST 
14-gage SST 
i4-gage SST 
14-gage SST 


$003-H14 aluminum (0, 064 thick) 
3003-H14 aluminum (0. 064 thick) 
$003-H14 alunn. um 40, 064 thick) 
3003-H14 aluminun: (0. 064 thick) 
3003-H14 aluminum (0. 064 thick) 
8003-H14 aluminum (0. 064 thick} 


PP ANC a 


R-3896.-5 Section XV 


Maximum 


Voltage Control 


Cun Lead 
No. Length Base Matertal 
Stud Size Capacitors (feet) and Thickness 


oo reenter he ray aarti mt tre 


ALUMINUM (1, 100-Hi8) STUD MATERIAL (cont) 


#8 atraight 1/16 E I 50 3003-Hid alu iinum (0. 064 thick) 
#8 straight 3/32 E 1 25 3003-H14 auminum (0.064 thick) 
#10 flanged 5/32 Cc 3 50 3003-H14 aluminum (0. 064 thick) 
#10 flanged 5/32 B 3 28 3003-H14 aluminum (0. 064 thick) 
#10 straight 5/32 Cc 3 50 3003-H14 aluminum (0. 064 thick) 
#10 straight 1/4 Cc 3 25 3003-H14 aluminum (0. 064 thick) 
#1/4 straight 5/32 E 3 25 3003-H14 aluminum (0. 064 thick) 
INCONEL 600 STUD MATERIAL 

1/4 threaded 1/8 F 3 25 Hastelloy C (0. 125 thick) 
SETTINGS FOR VP-G WELDING GUN 

STEEL STUD MATERIAL 

#6 flanged D 1 25 1/4 HRS 

#6§ flanged E 4 50 1/4 HRS 

#8 flanged A 3 25 1/4 HRS 

#8 flanges B 3 50 1/4 HRS 

#10 flanged Cc 3 25 1/4 RRS 

#10 flanged D 3 50 1/4 HRS 

#1/4 flanged E a 25 1/4 HRS 

#1/4 flanged E 3 50 1/4 RRS 

STAINLESS STEEL STUD MATERIAL 

#6 flanged Cc I 25 14-gage SST 

#6 flanged D 1 50 14-yaye SST 

#8 flanged A 3 a5 14-gage SST 

#8 flanged B 3 50 l4-gage sST 

#10 flanged c 3 25 14-gage SST 

#10 flanged D 3 40 14-gage SST 

#1/4 flanged E 3 25 14-zage SS 

#1/4 Nanged B 3 50 J4-gage SST 


1010 STEEL STUD MATERIAL (GALVANIZED BASF MATERIAL) 


. 106 flanged A 3 25 22-pape galv steel 
. 106 flanged B 3 50 3-gage galv steel 
#6 flanged B 3 25 2d-gage galy steel 
#6 flanged Cc 3 50 22-gage galv steel 
A. flanged B 3 25 a2~-gage zalv steel 
#8 flanged Cc 3 50 22-gage gaiv steel 
#10 Nanged E 3 25 22-gage galv steel 
#10 flanged F 3 59 22-gage gay steel 
#1/4 straight Dy 3 25 22~gage galv steel 


ts ree Pini rat tr Sn OEE) A ae Phir TY FRA 


Figure 15-12. Voltage Control and Gun Settings (Sheet 2 of 3) 
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Sectlon XV 
Paragraphs 15-16 to 15-21 


Voltage Control 
No. 


Stud Size Tap _ Capacitors — 
321 CRES STUD MATERIAL 
#10 threaded B 3 
INCONEL 600 STUD MATERIAL 


1/4 straight F 3 


ey I Geers A Ol 


Figure 15-12. 


(3} Place legs of gun on test specimen 
holding gun perpendicular to test specimen, and 
measure dimension of gap between test speci- 
ment and flange of stud. 


NOTE 


Meusurement is taken from the flange, 
not from the tip of the stud. 


d. Connect power cable to powor source 
(figure 15-4) and move power switch to ON, 


NOTE 


The power switch, which is a com- 
binatlon line and capacitor discharge 
switch, must be turned to OFF for 
at least 2 minutes for capacitors to 
discharge. 


Move ALUM L/STEELS switch to ALUM or 
ST EELS position 13 epylicable. 


{. Bel up gun an’ power control unit as speci- 
fted in figure 15-12. 


g. Using each gun, weld studs to 3 test speci- 
inens. 


h. Inspect and correct unsatisfactory weld 
results as follows: 


(1) Examine base of trial weld fox too Nttle 
or excessive heat. Adjuct voltage control switch 
to higher or lower setting to compensate. 


(2) Check to see if capacitor link is properly 


gut. 


15-16 Added 10 June 1968 


Voltage Control and Gun Settings (Sheet 3 of 3) 


R-3896.-5 


Maximum 
Gun Lead 
Length 


Base Materlal 


(feet; and Thickness 
25 347 Cres (0.125 thick) 
25 Incone}) K (0. 064 thick) 


(3) Check gap setting (S6-G gun only). If 
aluminum stud is overwelded, reduce gap 
slightly. If aluminum stud fails to adhere, In- 
crease gap slighily. 


NOTE 


The power swltch must be in the OFF 
position when a voltage setting ig 
changed, in order for the capacttors 
to correctly charge. 


i. Move power switch to OFF, allow capact- 
tors (2 minutes) to discharge, and secure equip- 
ment. 
15-16. REMOVAL AND INSTALLATION, 
15-17. Disassemble the components welding 
sets, as required, to accomplish necessary 
repair or replacement. (See figures 15-18, 
15-14, and 15-15 for index and pait numbers. } 


15-18. CLEANING. 


15-19. No special cleaning is required, Use a 
clean, lint-free cloth io wipe dust from power 
and control unit. 


15-20, 


15-21, No servicing is required for Components 
Welding Set 9026560. Servicing of Components 
Welding Set 9026561 consists of filling aly lubri- 
cator with No. 10 light oil. Servicing of Compo- 
nents Welding Set 9026570 consists of checking 
the operation and condition of the welding and 
charging corfactsannually. Replace, ifneceusary, 


SERVICING. 


R-3896-5 Section XV 


Index DI Part Index RDi Part 
No. No. No. Description No. Ne No. Description 
i Model Power supply 1 DI 12-08 Diode 
WD-100-DR (cont) through 
C1, C3 11-01 Capacitor D4 
C2 11-02 Capacitor D5 12-06 Ihode 
c4,C6 11-16 Capacitor D6 12-09 Diode 
C6 11-19 Capacitor throvgh 
' . Dg 
he R2, 10-17 Resister D10 12-08 Diode 
R4 10-69 nesistor bit 12-05 Diode 
sti) 10-02 Resistor 21, 22 13.01 Zenur diode 
its MY; 10078 Roatstor ISCR 14-04 Sliicen con- 
troiledrectifler 
Rg 10-63 Resistor ascR 14-07 Silicon con- 
R10 10.-55 Resistor 
R12 10-78 Resistor trolled rectifier 
Ri3 10-14 Reatstor 3SCR 14-06 Silicon con- 
Rid 10-15 Reaistor trolled rectifier 


wwe 


Raita 


Figure 15-13. Disassembly of Components Welding Set 9026560 (Sheet 1 of 4) 
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Sectlon XV R-3898-5 
Index. RDI Part | Index RDI Part 
No. No. No. Description No. Nu. No. Description 
1 Tl 16-20 Variable 7 22-01 Lamps (F-3) 
(cont) transformer (cont) F 23-01 Fuse holder 
T2 16.11 Charging (F-3) 
transformer 
& REC 18-01 Initiation 
T3 16-14 cae nas 1 receptacle 
T4 16-04 Reference ; : (4-pin) (F-3) 
voltage 9 REC 18-03 {nltlation 
transformer 2 nee 7 
2 Pi 17-02 Potentiom ater i nin a ~ 
3 g1 19-01 Switch (F-3) we -0 ‘eter (hey 
19..04 Contact block 1cR, 15-01 Relay (F-3) 
(F-3) 2CR, 
4 52 19-08 Switch (F..3) 3CR 
§ $3 19-01 Switch (F-3) 11 14-17 Weld cable 
19-04 Contact block receptacles 
(F-3) (F-3) 
10-02 Contact block 12 RR100-48 Ground cable 
(F-2) and probe 
G Chi 21-02 Control light (F-3) 
(green) (F-3) 13 WG- 150 Welding gun 
7 CL2 21-01 Control ght (F-3) 


15-18 


Am oe iy ae rr 


Figure 15-14. Disassembly of Components Welding Set 9026561 (She 
Added 10 June 1968 


(red) (1*-3) 


et lof 3) 


i rr a re re ee ee a amt fe re 


ees] 


5705--SA-440-10 
917+4 
S206HL1i6C-4 
6100 

201-0156 


6/10 ampere 
25 ampero 


20415 
92-C 
2156 
4BTX 


R.-2025 
LN-1025 
1613A 200% 
F1025 
9012 


5961-HDC 
7718 
5901 


GP1QQHDC 


7526-HDC 
8129 
92M 


Ms3106R20-4P) 


P-108 

EH3-B030 

SIH-S5H 
204-0866 
204-0615 
204-0100 


204-6815 
210-0004 


210-018) 


201-0096 


201-0085 


R-3896-5 


Description 


Power and 
control unit 
Caster 
Thermostat 
Transformer 
Resistor 
(250 ohm, 
thw) 
ruse 


Fuse 


Plug 
Receptacle 
Gauge 
Connector 
(air) 
Regulator 
Air lubricator 
Air valve 
Filler 
Pressure 
switch 
Gun and leads 
Gun and leads 
Offset holder 
(30 degrees) 
Cable and 
zround plate 
Ground probe 
Welding cabie 
Plug 
Plug 
Tap switch 
Cireutt 
breaker 
Timer pane} 
Transformer 
Transformer 
Transformer 
Transformer 
Tube 2050 


Tube NL-~760L 
Resistor 


(1 00,000 chin, 
w) 


Resistor 
(36,000 ohm, 
1w) 


Index 
No. 


10 
(cont) 


R11 


Rt2 


R13 


R16 


RI 


R19, 
R24, 
R27, 
R2a 
R20 


R21 
R22 
K23, 
R26 


R29 


R30- 


201-0072 


201-0025 


201-0756 


201-0288 


201-0289 


201-0290 


201-0291 


203-0083 


201-0056 


201-0127 


201-0076 


201-0344 


201-0345 
201-0212 


201-0088 


202-0562 


1 201-0288 


(a) Alternate Part, (See figure 15-14A for electrical schematic. ) 


romney 
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Section XV 


Description 


Resistor 
{10,000 ohm, 
lw) 

Resistor 
(100 chm, 
lw) 

Resistor 
(5, 000 ohm, 
iw) 

Resistor 
(5, 000 ohm, 
1%, Iw) 

Resistor 
(10, 000 ohm, 
io, 1w) 

Resistor 
(20, 000 ohin, 
1%, iw) 

Resistor 
(35,000 ohm, 
16, lw) 

Resistor 
(30, 000 ohm, 
tw} 

Resistor 
(2,000 ohm, 
Iw) 

Resistor 
(2,000,000 chm, 
lw) 

Resistor 
(45,000 ohm, 
ly) 


Resistor 
(1. 000 ohm, 
lw) 
Resistor 
{300 ohm, lw) 
Resistor 
(3, 000 ohm, 
25w) 
Reelator 
(31, G00 chm, 
lw) 
Resistor 
(106, 090 ohm, 
lw) 
Resistor 
(5, 000 ohm, 
1%, tw) 


SA te ne eer re on ON ee Lara AN a AERA LT BOE 


Figure 15-14, Disassembly of Components Welding Set 9026561 (Sheet 2 of 3) 


Changea 6 October 1972 


15-19 


Section XV 


———— es 


Index 
No. 


15-20 


RDI Part 
No. No. 


R30-2 201-0565 


R31-1 201-0560 
R31-2 261-0563 
R32-1 201-0316 
R32-2 201-0564 
R33 201-0561 


R34, 201-0156 


R35 
R34 201-0187 


R37. 201-0017 
Cl 202-0056 
C2, 202-0064 


C3, 202-0060 
C4, 202-9009 


ce 202-0953 


Figure 15-14. 
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R-3896-5 


Index 

Description No, 
Resistor 10 
{180,000 ohm, | (cont) 
Ivo, lw) 
Resistor 

(25, 000 ohm, 
1%, lw) 
Resistor 
(330,000 ohm, 
1b, lw) 
Resistor 

(40, 000 chm, 
1%, lw) 
Resistor 

(620, 000 ohm, 
Vo, lw) 
Resistor 

(90, 000 ohm, 
1%, iw) 
Resistor 

(250 ohm, 
TSw} 

Resistor 

(160 chm, 
1Gw) 

Resistor 

(47 ohm, Jw) 
Capacitor 

(2 pf, G00v) 
Capacitor 
(0.00) pf, 
§00v) 
Capacitor 

(2x 0.1 pf, 
6094) 
Capacitor 

(0. 004 pf, 
500v) 
Capacitor 
(2x1 xf, 
600v) 


orate: 


RDI 
No, 


C7 
C10 
Cil 


Ci2, 
Clg 


C14 
1p 


2p 
and 
3P 
iCR 
1D 


RE, 
TRE 


BRE, 


4RE, 
SRE 
GRE 


1s 

28 
3SW 
and 
6SW 
TSW 
and 
10SW 
i1sw 


Part 
No. 


202-0052 
202-0032 
202-0143 
202-0141 


202-0012 
216-0089 


216-0003 


222-0746 


221-0030 


226-0012 


225-0024 


225-0024 


215-0223 
215-0003 
215-0001 


215-0001 


215-0293 


Disassembly of Cornponents Welding Set 9026561 (Sheet 3 of 3) 


Description 


Capacitor 

(1. pf, 600v) 
Capacitor 

(0.5 pf, 600v) 
Capacitor 

(0.8 wf, 400v) 
Capacitor 
(0.003 xf, 
600v) 
Capacitor 

(0.5 pf, 400v) 
Potentiometer 
(10, 000 ohm, 
iw) 
Potentiometer 
(5,900 ohm, 
25w) 

Relay (115 vde) 
Relay (115¥, 
120 sec) 
Rectifier 

(750 ma, 
silicone) 
Rectifier (50 
ma} 


Rectifier 
(50 ma) 
Switeh 
Switch 
hHwitch 


Switch 


Switch (20 amp, 
600v) 


R-3896-5 


“5T08-SA-440-10 I 
(REF) | 


“PLUG 92M 


aad A ——\ 
RECEPTACLE 920 ( 


AIR eae 
oN\ON-OFF, weLD Gun | 


|SWITCH CABLE 4 


L -RLACK--0 
WH.D KRAD 
INITIATION 
SWITCH 
Ln in 
RECEPTACLE 
MS3102K20-49 
 §705-8A -440-10 (REF) 


- 


Ne, 
SS PLG MSaloaRen 4P 


aj A fF: WHITE —O WELD HEALD 
INITIATION 
-— BLACK -0 SWITCH 
DETAIL A 
SUBSTITUTION CONNECTION Fi $-1-97 


Figure 15-144. Components Welding Set 
9026561 Alternate Part Electrica) Schematic 


Changed 5 October 1972 


Section XV 


15-20A/15-2013 


R-3896-5 Section XV 


Same eenaeienehdieieretemeeeniceneten ter nemt rapetia ov recommen emer ropa ag TS 


Subba « Lene 
en an latin 
NOUTAG HS CO roy, 

e ‘Le 


yee US ¥ doo ey 
i227) —«& 
8 
so? 
SI 
F 
23 
Index Part 
No. No. No. Description 
1 S6-103-E Capacitor §6-257-E Rectifier 
2 S6--105-E Rectifier 18 $U-258-E Relay 
3 36~107-E Contactor 19 $8-259-E Relay 
4 §6-103-E Resistor 20 $6-286-E, Fuse block 
5 $6-112-E Pilot light S6-287-F Fuse (15 amp) 
56. 204-F Bulb 21 6 -288-% Capacitor 
6 S6-116-& Receptacle 22 S$6-275-E Extension leads 
q $6-117-E Switch 23 56-276 -& Ground lead 
3 56 -1B7-E Contact a4 $6-285-4 Capacitor links 
9 86-188-E Contact 25 §6-142-E Wheel 
19 S86-212-F Fuse block 26 §6-170-F Axle 
$6-213-E Fuse (2 amp) 27 $6-249-k Contrel panel 
11 S6-250-E Receptacle $6-.246-1(4) Allen wrench, 
12 56-251-h Receptacle 5/64-~inch 
13 §0-252-E Switeh $6-207--E (a) 7-wrench 
14 $6-253-E Switch 86-ala) Gun and leads 
15 86-256-6 Transformer VP. Gs Gun and leads 
16 86-256-E Capacitor 


fa) Not fl justrated. 


es State A AA ten A 
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Section XV R-3896-5 
Paragraphs 15-22 to 15-25 


15-22. SHIPPING AND STORAGE. 


15-23. Prepare components welding seta for 
shipping or storage in accordance with 
Rocketdyne Rapid Automated Packaging System 
(RAPS). 


15-24. INSPECTION, 


15-25. The inspection establishes what is to be 
inspected, conditions to be sought and corrected, 
and the frequency of the inspection. Inspection 
requirements are classified as visual and perl- 
odic. Their scope should be tnucreaged or de- 
creased to suit varying conditions. All ingpec- 
tion requirements cannot be accurately 
prvdicted, cince they are directly affected by 
local operation. Visual inspection is conducted 
prior to operatton of the unit. Perfodic ingpec- 
tions are conducted at specified periods. These 
inspections consist of two perlodics: the first 
partodic to be accomplished at 30 calendar days; 
the second, at 180 calendar days. See figure 
15-16 for ingpection requirementa. 


Inspection 
Requirements 
i. Yor deterioration and 
general serviceability of 
power, ground, welding, 
and gun control cables. 


2. For burns and for 
proper radius of electrode 
tip. (Use Number 4000r 
600 carborundum paper. ) 


3. To perform recertt- 
fication procedures 
(paragraphs 15-13, 15-14, 
and 15-15). 
Figure 15-16. Inspection Requirements for 
Components Welding Seta 


re eo oe 
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R-3896-5 
Volume [ 


SECTION XVI 
HANDLING AND SHIPPING EQUIP MENT 
WARNING 


THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


G4044, Air Transport Engine Handler 
G4051, Roadable Vertical Engine Dolly 
G4052, Engine Handler Sling 

G4058, engine Handling Dolly 

G4060, Vertical Installer Sling 

G4068, Camponent Handling Fixture Set 


7 Ey OTT HAYA SE 


rete eet Ee are 


16-1. SCOPE. This section contains desertp- 
tion of, and operation, maintenance, and inspec- 
tion requirements for, equipment used during 


engine and nozzle extension nandling and shipping, 


and equipment used ta support engine components 
during removal and installation, 


16-2. INSPECTION OF HANDLING AND 


A Hey rt Soe tar 


16-3, Figure 16-1 liste items to De inspected, 
conditions to be sought and corrected, and the 
frequency of the inspections. Inspection re- 
quirements are classified as visual and 


a 


VISUAL INSPECTIONS 
FOR ALL UNITS 


1. Obvious signs of dam 
age to all structural 
members. 


2. legible stencils, 
decals, or name- 
plates. 


3. Contamination that 
could result in ad- 
verse effects to 
equipment or engine. 


4, Completeness of 
units and records. 


Damage to threaded 
fasteners, inserts, 
and fittings- 


a 
. 


6. Broken ur migsing 
lockpin attaching 
cavles and worn or 
bent lockpins. 


in re 


G4069, Engine Handler 

G4080, Nozzle Extension Handling Fixture 

G4081, Nozzle Extension Handling Adapter 

G4088 and 99-9026814, Turbopump Shaft 
Preload Fixture 


Section XVI 
Paragraphs 16-1 to 16-3 


G4089 and 99-9026815, Thrust Chamber Throat 


Security Closure, 


ee ret 


periodic. Their scope should be increased or 


decreased to suit varying conditions. All inspec- 
tion requirements cannot be accurately predicted, 


because they are airectly affected by local 


operations. Visual inspection is defined as an 


inspection to determine if there are undesirable, 


discrepant, or damage conditions and that hard- 
ware Configuration is in accordance with aporo- 


priate records. Visual inspection is made before 


operation or use of the equipment. Periodic 


inspections are made at specified perieds. 


(See 


figure 16-1 for inspection and periodic intervals. ) 


Inspection 


AIR TRANSPORT ENGINE 
HANDLER G4044 


1. Worn or damaged 
locking mechanism 
of lockpins. 


2. Broken caster pedals 
and biading caster 
wheels. 


3. Dent or misalined 
atruts, 


4. Machined surfaces 
for corroston and 
voids in corrosion 
preventative (para- 
graph 16-16), 


5. Proper lubrication 
(paragraph 15-16). 


6. Proof-test expiration 
(paragraph 16-13). 


Figure 16-1. Periodic Inspection Requirements (Sheet 1 of 4) 


Changed 23 March 1972 


Frequenc cy (Months)_ 


16-1 


It- 3896-5 
Volume I 


Section XVI 


Frequone: y (Months) 


Frequency (Months) 


Inspection 24 Inspection 24 
ENGINE COVER G1047 ENGINE VERTICAL SLING 
G4054 
1. Tears or holes in 
cover (paragraph 1. Bent or misalined 
16-28), spreader bar or 
sling legs. 
2. Damaged zlppers 
and straps. 2. Worn or damaged 
locking mechanism 
THRUST CHAMBER PRO- of lockpins. 
TECTIVE COVER G4048 
3. Broken strands, 
1, Cracks or broken frays, and kinks in 
straps of outer shell, cables, 
2. Loose or torn sec- 4. Proof-test expiration x 
tions of inner padding. (paragraph 16-70). 
ROADABLE VERTICAL | ‘TURBOPUMP NOLLY 
ENGINE DOLLY G4051 | G4056 
1, Misalinement of | 1. Damage to frame Xx 
wheel and steering and vertical pump 
assemblies. supports, 
2. Broken strands, x 2%. Broken caster pedals x 
frays, and kinks in and binding caster 
cables, wheels, 
3. Proper lubrication xX 8, Proof-test expiration X 
(paragraph 16-50). | {paragriph 16-82}, 
4, Proof-test expiration xX || YURBOPUMP SLING G4057 
(paragraph 16-47), | 
1, Worn or damaged x 
ENGINE HANDLER SLING | locking mechanism 
G4052 of lockpins, 
1, Bent or misalined X 2. Proof-test expiration K 
bars, (paragraph 16-94). 
2, Broken strands, x ENGINE HANDLING DOLLY 
frays, and Kinks in G4u58 
cables, { 
i. Damage to chassis x 
3. Proof-test expiration XK } and protective 
(paragraph 16-60). padding, 
Figure 16-1. Periodic Inspection Requirements (Sheet 2 of 4) 
16-2 Changed 8 December 1970 


0 atte Ae a RR NP 


SNGINE HANDLING DOLLY 


G4058 (cont) 


2. Broken strands, 
frays, and kinks in 
cables, 


3. Worn or damaged 
locking mechanism 
of lockpins. 


4, Broken caster pedals 
and binding caster 
wheels. 


5. Cracked mounting 
plate and swivel body, 
and clearance between 
heads of mounting 
bolts and swivel body 
(paragraph 16-109). 


6. Proof-test expiration 
(paragraph 16-107). 


GIMBAL BEARING LOCK 
G4059 


i, Damage to threada. 


VERTICAL INSTALLER 
SLING G4060 


1. Broken strands, 
frays, and kinke in 
cables, 


2. Proof-test expiration 
(paragraph 16-130), 


ENGINE SHIPPING 
BUTTRESS G4067 


1, Misalinement of 
frame, and missing 
hardware, 


a. Called threada tn 
adjustment screw. 


Figure 16-1. 


x 


x 


R-3896-5 
Volume I 


1, 


2. 


i, 


to 
* 


a 
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COMPONENT HANDLING 
FIXTURE SET G4068 


Section XVI 


Pe DAE UPN I AP ah A A 


Frequency (Months) 


Inspection 316112 | 24 


Broken strands, 
frays, and kinks in 
eables, 


Damaged ov improper 
gap of fitting nut 
(paragraph 16-153), 


Damaged or cracked 
welded areas, 


Worn or damaged 
locking mechanism 
of loekpins, 


Proof-test expiration x 
(paragraph 16-151). 


ENGINE HANDLER G4069 


Brekxen caster pedals x 
and binding caster 
wheels, 


struts and supports. 


Worn or damaged 
locking mechaniam 
of lockpin. 


Bent or migalined x 
Proper lubrication 

(paragraph 16-166). | 

Proof-test expiration x 
(paragraph 16-163), 


NOZZLE EATENSION 
HANDLING FIKATURE G40286 


i. 


a. 


re ae Pre er Spee ttt A acre pil nt 


Periodic Inspection Requirements (Sheet 3 of 4) 


Bent or misalined x 
struts and support. 


Broken strands, x 


frays, and kinks In 
forward Hit cable, 


Changed 8 December 1970 16-3 


Section XVI 
Paragraphs 16-4 to 16-5 


Inspection 


NOZZLE EXTENSION 
HANDLING FIX TU RE 
G4080 (cont) 


3. Worn or damaged 
locking mechanism 
of lockpins, 


4. Deteriorated or 
damaged pads, 
5, Galled threads in 


adjustment screws 
of nozzle exit pads. 


6. Binding of aft 
hoist extension, 


Plated surfaces and 
ball joints for corro- 
sion and voids in 
corrosion preventative 
(paragraph 16-179). 

8. Proof-test expiration 
{paragraph 16-176). 


NOZZLE EXTENSION 
HANDLING ADAPTER 
G4081 


1. Misalined forward 
support (paragraph 
16-190). 


Bali joints for corro- 
sion and vrids in 
corrosion preventative 
(peragraph 16-191). 


3. Galled threads ir 
turnbuckies and base 
ring stop bolt, 
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16-4. PROOF-TEST INTERVAL EXCEPTIONS, 


FOR HANDLING AND SHIPPING EQUIPMENT. 


Figure 16-1, Periodic Inspection Requirements (Sheet 4 of 4) 


R- 3896-5 
Volume I 


“ 


Frequency (Months) | 


Inspection 


TURBOPUMP SHAFT PRE- 
LOAD FIXTURE G4088 AND 
98-9026914 (PROTOTYPE) 

1. Damage to closure 
and foot. 


2, Dainage to threads, 
and lubrication of 
preload screw. 


THRUST CHAMBER 
THROAT SECURITY 
CLOSURE G4088 AND 
99-9026815 (PROTOTYPE) 


4. Damage to threads x 
of shaft, 
xX 
2. Damage to tuhe, x 
gage, and hose. 
3, Damage to closure x 
and cover, 
ENGINE ENVIRONMENTAL 
COVER SET 99-9014130 
1, Tears or holes in xX 
cover (paragraph 
16-223). 
2 Damaged nylon x 
rope. 
x 


— +a ae 
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handling and shiping equipment under specific 
conditions, Figure 1€-2 lista the conditions that 
allow for extension of the proof test interval. 


16-5, Exceptions to the proof-test expiration 
frequencies listed in figure 16-1 are esteblished 
to permit extension of the proof-test Interval of 
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R-3896-5 Section XVI 


Volume I Paragraphs 16-6 to 16-8 
Proof- Test Limitations of 
Status of Equipment Interval Loaded Unloaded Inspection Extension 
1. Normal usage. As specified x Periodic, 
as specified 

2. Proof test Extended x Visual Until unloaded or 2 trips 
expiration (loaded) from site to site 
off-site. or one trip (loaded) from 

site to Rocketdyne. 

3. Proof test Extended x Visual Two trips (loaded) from 
expiration Site to site or one trip 
off-site. (loaded) from site to 

Rocketdyne. 

4. Completion of As specified x Periodic, 
condition 2 or 3 as specified 
and before next 
use, 

5. Not used after Extended x Visual Speeified interval begins 
acceptance of efter first use. Verifi- 
equipment and/or cation of "no use” is 
unused between substantiated by applica 
proof-test inter - tion of Alucast No. 67 
vals (equipment seals after final inspec- 
stored under tlon, before acceptance, 
controlled and after each procf 
environment), test and inspection. 
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Figure 16-2. Proof-Test Iuterval Extension Requirements 


16-6. AIR TRANSPORT ENGINE HANDLER. are located forward of rear stacking adapters 

G4044. on the chassis, and two lift adapters are stored 
on the forward platform. (See figure 16-3 for 

16-7, DESCRIPTION, leading particulars for the air transport engine 
handler. ) 

16-8, The air transport engine handler {sa Length 196 inches 


rectangular cha3sis mounted on four dual-whoel 
casters with individua] wheel vrakes, a draw 


bar, steering linkage, and engine mounting wieth 96 inches 
structure, The engine mounting structure con- aa ot , 

sists of two front mounts anda rear mount. The ‘Height (truss, stored) 28 inches 
front niounts include support blocks, struts, Welght 4,500 pounds 


drag braces, turnbuckles, and socket support 
blocks. The left front mount also Includes a 
sway bar, The iurnbuckles and drag braces 
secure the engine to the handler, The rear 
mount includes tvo yokes, a truss, a truaa 

plug, and a epring-loaded compensator. The 
truss plug is secured in a bracket mounted on 
the rear of the chassis, The draw ber is detach- 


Maximum load capacity 20 000 pounds 
Proof load 40,080 pounds 


Maximum towing speed 2-1/2 mph 


able and may be stored curing engine transport,  _vrning radiue 180 inches minimum 
Tiedown/lift rings are incorporated on the Figure 16-3, Leading Particulars for 
chassis at each of the corners. Two Hit rings Air Transport Engine Handler 
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Section KVI 
Paragraphs 16-9 ta 18-13 


16-9, OPERATION. 


16-10. ‘The air transport engine handler is 
used to support the engine when it is transported 
by alr or truck and during maintenance, The 
engine {8 supporied on the air transport engine 
handler by three mounts. ‘The two front mounts 
bear the engine weight in either the engine 
lowered os engine horizontal positions, The 
rear mount prevents the thrust chamber oxit 
from moving upward and provides longitudinal 
shock protection of the engine when the engine 
is in the engine lowered position, by moans ofa 
spring-loaded compensator, The Hedown-l1ft 
rings at cach corner are used to lift the handler. 
The two adapters and the two lift rings forward 
of the stacking adapters are used to Hft the 
handler and engine. 

16-11, MAINTENANCE, 

16-12, Maintenance of the air transport engine 
handler consists of proof testing, disassembling, 
assembling, servicing, and shipping and storing. 
Repaint surface area and/or lettering, as re- 
quirad, when paint becomes chipped, scraiched, 
or worn off and when lettering becomes illegible. 
(Refer to section I fer painting information. ) 
Clean handler and parts as catlined in section I.) 


13-13. PROOF TuUS'TING. Prooi-test air trans- 
port engine handler at 24-month intervals and to 
the weight configuration shown in figure 16-4, 
The proof load required for proof testing must 
be a minimum «f 150 percent of the working load 
of the handler. The proof-test interval may be 
extended if one of the conditions of figure 16-2 
exists, 


WARNING 


Proof .ests are hazardous; there- 
fore, special precautions must be 
taken, In addition to iocal and 
stancard safety requirements, the 
test area must be cleared and ade- 
quate protection provided for test 
personnel, 


NOTE 


Parts indexed in the lolowing pro- 
cedure are iustrated in figure 16-5, 
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Volume I 


a. Obtain engine dummy weight frame 
assembly 88-9017417, engine dummy woight 
assembly &8-9014883, and assorted wetyhis. 
(See figure 16-4, ) 


b. Connect an overhead craue and sling, 
having a minimum load capacity of 25 tones, to 
tast load and raise test load to clear floor, 


g. Remove right=hand block (17) and left- 
hand block (46) from handler and inatall blocks 
on test load with pins, Torque wedge serews 
to 26-40 ft-lb and jamnuts to 100-140 in-lb. 


d, Remove yokes (42) from handler and re« 
move clamps (24) from yokes; inglall clamps 
on test icad as follows: 


(1) Remove block (23) from clamp (24). 


(2) tnstall clamp (24) by inserting pin with- 
out cani in hole first and adjustlag cam pins to 
fit remaining holes, 


{3} Secure clamp (24) with block (23), 
Torque bolt to 275-325 in-lb, 


e. Connect a facility hoist and sling capable 
of lifting a minimum of 250 pouads to handier 
truss. (Attach sling at painted lift points on 
truss.) 


f. Disconnecc truss from handler; use facility 
hoist to lift and aline truss to test load. 


g. Install left-hand and right-hand yokes (22) 
on truss (21), and secure yokes with lockning. 


h. Attach truss and yokes ta clamps on test 
load with bolts. ‘Torque belts to 275-325 in-lb. 


i. Attach clevis (35) to test load with nut (36), 
torque nut to 40-50 in-lb, then disconnect sling 
and faciltty hoist from truss. 


j. Move blocks (20) to BLOCK LOCATION 
ENGINE HORIZONTAL (aft position), 


k, Check that str ite (18) ars properly secured 
to uandler with washers and pins, Place forward 
end of struts (48) to outetde of handler for easy 
access, 
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Figure 16-4. Recommended Proof-‘fest Setup 
for Air Transport Engine Handler 


ame AIR TRANSPORT 
ENGINE HANDLE 
G4044 


1, Place left-hand strut (47) into black (20) 
and attach strut to handler with lockpin, 


NOTE 


The right-hand strut (19) will be 
installed when the test load 1s 
lowered onto the handler. 


m, Make sure that wheels of handler are 
alined fore and att and that brakes are unlocked. 


u. Remove pin frem bracket (37). 


o. Using facility hoist, position test load 
over handler and slowly lower test load until 
plug (25) is praperly inserted into its mating 
socket in bracket (37), 


p. Install pin into bracket (37) through plug 
(25) to secure truss to hander. Torque pin to 
20-40 in-lb, 


q. Insert lockpin into plug (25). 


r. Place right-hand strut (19) into socket 
support block (20); hold right-hand strut (19) 
and left-hand strut (47) in vertical position. 


8. Using facility hoist, slowly lower test 
load until right-hand block (17) and left-hand 
block (46) are firmly mated with right-hand 
strut (19) and left-hand strut (47), Maintain 
tension on sling. 


t. Adjust length of struts (18), as required; 
then attach forward end of struts to right-hand 
block (17) and left-hand block (46) with lockpins, 


u. Using facility hoist, slowly lower test 
load until entire weight of test load is firmly 
resting on struts. Do not remove sling. 


v. Attach turnbuckles (16) to right-hand 
block (17), left-hand block (46), and te upper 
attach point on handler. Torque turnbuckles ta 
60-70 ft-lb. 


w. Torque jamnuts on struts (186) to 75-100 
ft-tb. 


x. Torque jamnuts on turnbuckles (16) to 
340-460 inelb. 


y. Slowly lower facility hoist until tension 
is relieved on test load sling. 


z. After 3 minutes, inspect all parts of air 
transport engine handler for any distortion, 
weld cracks, or yielding. 
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aa, Using facility hoist, lift test load until 
weight of test load is imposed on hoist, (See 
figure 16-4.) 


CAUTION 


Struts (18) must not be loosened or 
adjusted, since damage to the load 
compensator spring on truss (21) 
can result. 


ab. Loosen turnbuckles; rernove pins from 
upper attach point on handler, 


ac. Using facility hoist, slowly Hft test load 
until right-hand block (17) and left-hand block 
(46) are disengaged from right-hand strut (19) 
and left-hand strut (47). 


ad. Remove right-hand strut (19). Remove 
lockpin; then remove left-hand strut (47). 


ae. Move blocks (20) to BLOCK LOCATION 
ENGINE LOWERED (forward position). 


af. Using facility holst, slowly lower test 
load until right-hand block (17) and left-hand 
block (46) are firmly mated with blocks (20). 


ag. Attach turnbuckles (16) to lower attach 
point on handler, with ping. Torque turnbuckles 
to 60-70 ft-lb. 


ah. Using facility hoist, slowly lower test 
load until entire weight of test load rests on 
handler. 


ai. Torque jamnut on turnbuckles (16) to 
340-460 in-lb, 


aj. Slowly lower facility hoist until tension 
is rclieved on test load sling; remove sling. 


ak, After 3 minutes, inspect all parts of 
air transport engine handier for any distortion, 
weid cracks, or yielding. 


CAUTION 


In step al, the eyebolts of the lift 
rings must have full thread engage~ 
ment since partial thread engage- 
ment can result in damage to equip- 
ment, 


al. Using facility hoist, lift Engine Handler 
Sling G4052 and position sling over handler and 
test load. Remove the 2 rings (10) and replace 
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with adapters (11). Store rtngs on handler, and 
connect sling to Hft rings on handler. Make 
sure that eyebolts of lift rings have full thread 
engagement and are positioned so that litt ring 
is in line of lift before connecting sling. 


am. Using facility hoist, slowly Hilt loaded 
handler 6 inches from floor level. 


an, After & minutes, inspect all parts of air 
transport engine handler for distortion, weld 
eracks, or yielding, 


ao. Slowly tower facility hoist until handler 
rests on floor. 


ap. Inspect all parts of air transport engine 
handler for any distortion, weld cracks, or 
yielding. 


aq. Disconnect Engine Handler Sling G4052 
from handler and use facility haist to lower 
handler sling. 


ar. Using facility hoist, lift test load sling 
and position sling over test load. Connect 
sling to test load. 


as. Using facility hoist, slowly lift test load 
until weight of test tozd is imposed on hoist. 


CAUTION 


Drag braces (18) must not be 
loosened or adjusted, since dam- 
age to the load compensator spring 
on truss (21) can result. 


at. Laosen turnbickles (16), and remove 
pins from lower attach peint on handler. 


CAUTION 


The engine must not be raised higher 
than 15 inches while truss (21) is 
secured to bracket (37), since dam- 
age to the engine and equipment can 
result. 


au. Using facility hoist, slowly raise front 
end of test weight approximately 15 inches 
(measured at block (20) and right-hand block 
(17). 


av. Remove lockpin from plug (23), and 
remove pin from bracket (37). 
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aw. Using facility crane, slowly lift test 
load from handler, Position test load ata 
convenient level so that truss, yokes, and 
support blocks can be easily removed. 


ax, Remove truss, yokes, and support 
blocks trom test load and store on handler, 


ay. Inspect all parts of air transport engine 
handler for distortion, weld cracks, or yielding. 


az. Remove existing proof loed plate 
RD171-1032-0001 and, using stencil-cutting 
setting of a typewriter, transfer all information 
to new proof-load plate including new inspection 
date. Install new plate where old plate was 
removed, 


16-14, DISASSEMBLING, (See figure 16-5.) 
Disassemble air transport engine handler, as 
required, to accomplish necessary repairs or 
replacement, 
16-15. ASSEMBLING. (See figure 16-5.) The 
following steps include the special instructions 
vequired during assembly: 

a, Torque nut of laich (3) to 24-30 in-lb. 

b. Torque nuts of platform (8) to 32-80 in-Ib. 

c. Torque nuts of bracket (9) to 62-80 in-lb. 


d, Torque nuts of adapter (12) to 160-210 
in-lb. 


e, Torque nuts of adapter (13) to 95-110 
in-lb. 


f. Torque screws of yoke (22) to 72-90 in-lb. 
g. Tighten nut of plug (25) fingertight. 


h, Torque capscrews of cap (26) to 11-17 
in-lb. 


i, Apply corrosion preventative RB0210-016 
(Rocketdyne) to all surfaces of items (26 through 
31) contained within tube (30). 


j. Tighten nut (28) to eliminate free move- 
ment of rod (31). 


Section NVI 
Paragraphs 16-14 to 15-16 


k, Torque mounting bolts of tube (30) to 
70-90 in-lb. 


1. Torque bolts uf bell crank (32) and (33) 
to 25-30 in-Ib. 


m, Torque nut (36) to 40-50 in-Ib. 


n. Torque nuts of bracket (37) to 700-900 
in-lb, 


o. Torque nuts of bracket (38) to 400-530 
in-1L, 


p. Torque mounting bolts of caster ($9) to 
700-900 in-Ib. 


q. Tighten nut of kingpin and nut of axle of 
caster rig (40) until all play is removed; then 
loosen 1/4 to 1/2 turn, 


r. Torque nuts of bracket (42) to 110-130 
in-lb, 


8. Torque nuts of brake (43) to 110+130 in-lb. 


t. Torque nuts of bracket (44) to 400-530 
in=lb, 


u, Adjust tie rod (7) to obtain +0. 25 inch 
caster toe-in. Overall caster toe-in is +0. 50 
inch, 


16-16. SERVICING, Servicing the air trans- 
port engine handler consists of lubricating, 
applying corrosion preventative, and packing 
caster bearings, as specified, Refer to sec- 
tion I for lubrication procedures (methods), 


a. Lubricate (Method X) air transport engine 
handler with gear grease (MIJL-G-23827) at 6- 
month intervals. See decal attached to front of 
handler for location of lubrication points, 


b. Apply corrosion preventative RBO210-016 
(Rocketdyne) to void areas in preservative of 
machined areas of right-hand block (17) and 
left-hand block (46) at 6-month intervals. 


c. Pack (Method Y) bearings of caster rig (40) 
and wheel (41) with gear grease (MIL-G-23827) at 
12+month intervals. 
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Figure 16-5. Air Transport Engine Handler (Sheet 1 of 5) 
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Figure 16-5, Air Transport Engine Handler (Sheet 2 of 5) 
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Section XVI 


Volurne | 
Index Part Index 
No. No. Description No, 

1 9017356 Drawbar (F-2) 13 
50249-92 Pin (F-3) 
28~-2-G Sleeve (F-3) 
RD191-2002-1218 Cabie (M-3) 

2 9017362 Tongue (F-3) 

3 9017363 Latch (F-3) 14 
MS24665- 283 Pin (F-3) 
1.D153-0010-0014 Washer (F~3) 
MIN20392-5C45 Pin (F-3) 

NASST9ASW Nut (~3) 
LD153-0010-0007 Washer (F-3) 
AN42B-C44 Bolt (F-3) 

MS171494 Pin (F-3) 15 
LE-055D-485 Spring (F-3) 

4 9017366 Pin (F-3) 

MS15001-0 Fitting (F-3) 16 
MS24665~ 380 Pin (F-3) 

G-213-7,8 Shackle and pin 

9017364 Washer (F-3) 

5 MS20392-11C85 Pin (F-3) 

MS24665-443 Pin (F-3) 
LB153-u010-0026 Washer (F-3) 

6 MS20392-11C83 Pin (F-3) 17 
MS24465- 442 Pin (F~3) 
L1D153-0010-0025 Washer (F-3) 

2 9017357 Tie rod (F-1) 

90117358 Tie rod (X-3) 
ARY- 14CKAF Bearing (F-3) 
AN316-14 Nut (F-3) 
ASBY-14-CRAX Bearing (D-3) 
MS15001+1 Fitting (F+3) 

8 9017353-3 Platform (M- 2) 

MS51967-7 Nut (F-3) 18 
MS$35337-65 Washer (F-3) 
LD153--0010-0013 Washer (F-3) 

NAS1099-6 Washer (F-2) 

MS35206- 915 Screw (F-%) 

MS835206-314 Serew (F-3) 
RD153-0)13-0084 Washer (F-3) 

9 9027043 Bracket (F- 3) 
RD153-0113-0094 Washer (F-3) 
LD153-0010-0013 Washer (F-3) 
MS35337-65 Washer (F-3) 
MS35206-314 Screw (F-3) 19 
MS51987-7 Nut (F-3) 

10 5016 Ring (F-3) 2U 
11 9027040 Adapter (F-1) 
9027041 Adapter (F-3) 
9027042 Bolt (F-3) 
MS171667 Pin (F-3) 21 
12 901'7254-1 Adapter (F-32) 
16-12 Changed 8 December 1970 
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90173542 


Part 
No, 


NAS679A6 
1.D153-0010-0013 
NAS1100-6-18 
NAS1100-6-32 
9017355 
50CO3C4R1I3 
28-5-G 
RD191-2002-1312 
28-6-X 
RD191-2002-1314 
RD191- 2002-1330 
90693C4T36 
28-2-G 
RD191-2002-1312 
9017301-11 
9017394 
9019500 
$017393 
9017992-3 
BLS14GT27 
28-2-G 
1tD191-2002-1314 
9017365-2 


9017366-2 

$017367 

RD114- 1004-0007 

9017369 

HO1L73I68 

BLEIGT21 

28-2-G 

RD191-- 2002-1318 
9017896 

9017397 

MS24665-443 

LP153-0010-0026 

MS20392-11C83 

9017398 

9017399 

LD114-0005-0017 

BI.814GT27 

28-2-G 

RD191- 2002-1314 
9017395 


9017411 
MS$171532 
28-2-G 
RD191- 2002-1314 

9024731-21 
9024732 
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Figure 16-5. Air Transport Engine Handler (Sheet 3 of 5) 
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Description 


Adapter {F-3) 


Nut (F-2) 
Washer (F-3) 


Screw (front) (F-3) 
Screw (rear) (F-3) 


Pin (F-3) 

Pin (F-3) 

Sleeve (F-3) 
Cable (M-%) 
Sleeve (F-3) 
Cable (M«3) 
Cable (M-3) 

Pin (F-3) 
Sleeve (F-3) 
Cable (M-3) 

Turnbuckle (f-1) 
Eye (F-2) 
Nut (F-3) 
Eye (F-2) 
Body (F-3) 
Pin (F-3) 
Sleeve (F-3) 
Cable (M-9) 

Right-hand block 
(F-1) 

Block (F-2) 
Pin (F-3) 
Nut (F-2? 
Screw ‘#-3) 
Wedge (F-3) 
Pin (F-3) 
Sleeve (F-3) 
Cable (M-2) 

Strut (F-1) 
Strut (F-2) 
Pin (F-3) 
Washor (F-3) 
Pin (F-3) 
Clevis (F-3) 
Screw (F-3) 
Nut (F-3) 
Pin (F-3) 
Sleeve (F-3) 
Cable (M-3) 

Right-hand strut 
(F-3) 

Block (F-1) 
Pin (F-3) 
Sleeve (F-%) 
Cable (M-3) 

Truss (F-1) 
Truss (F-3) 


St a RL eter ee 


R-3896-6 
Volume f 
Index Part Index 
No, No, Description No. 
21 BLS4B10SC16 Pin (F-3) 
(cont)  2B-1-C Sleeve (F-3) 
RD191-2002-1212 Cable (M-3) 32 
2Z 9024744-11 Left-hand yoke (F-1) 33 
0024744-12 Right-hand yoke 
(F-1) 
9024733-1 Left-hand yoke 34 
(F-3) 35 
9024733-2 Right-hand yoke 
(F-3) 
9024736 Bolt (F-3) 
1.02153-0010-0922 Washer (F-3) 36 
28712N-4F-6 Setacrew (F-3) 37 
9024735 Bushing (top) (F-3) 
9024734 Cam (bottom) (F-3) 
MS171536 Pin (F-3) 
9024745 Retainer (F-3) 
NAS1189-4T10 Screw (F-3) 
23 9024739 Block (F-3) 
MS20500- 720 Nut (F-3) 
1.D153-0010-0016 Washer (F-3) 
RD111-1010-6730 Bolt (F-3) 
24 9024737 Clamp (F-1) 
9024738 Fitting (F-3) 
9024740 Stud (F-3) 
9024742 Bushing (F-3) 
MS171528 Pin (F=3) 
9024741 Stud (F-3) 
9024743 Cam (F-«3) 38 
28712N-4F-6 Setscrew (F-3) 
25 9017386-11 Plug (F-2) 
MS24665 -373 Pin (7-3) 
AN320-12 Nut (F-3) 
LD153-0010-0024 Washer (F-3) 
NAS1112-36D Bolt (F-3) 
26 9017373 Cap (M-3) 39 
AN520-10R12 Screw (F-3) 
AN961-10 Washer (F-3) 
NASO79A3W Nut (F-3) 
27 9017376 Tuhe (M-3) 
MS24865-300 Pin (F-3) 40 
LD153-0011-0022 Washer (F-3) 
28 9025009 Nut (F-3) 
29 9017374 Spring (F-3) 
9017377-3 Collar (F-3) 
9017378 Collar (F-3) 
30 9017373 Tube (F-3) 
AN101309 Bolt (¥-3) 
LD153-0011-0018 Washer (F-3) 
9017361 Spacer (M-3) 
31 9025010 Rod {F-3) 
MS24665-300 Pin (F-3) 
Figure 16-5. 


Part 
No, 


LD153-0011-0017 
MS20392-5C19 
9024746 
9024747 
NAS1223-3L 
AN961-10 
9017383 
9017415-11 
MS34665- 164 
AN94@1-416 
M520392-3C33 
9017416 
9017403-11 
9017404 -3 
RD114-8001-0010 
LD133- 0010-0022 
RD111~ 1016-1046 
LD153-0013-0008 
BLCOGT24 


» 28-1-C 


RD191-2002-1218 
8017405-3 
9017497 
MS171525 
9017108 
28-1-C 
28-3-M 
RD191-2002-1230 
8017410 
RD114-8001~0008 
LD153-0010-0018 
NAS1008-20A 
L1453-0013-0008 
BLC12GT31 
28-2-G 
12654 
NAS1230-17 
NAS1230-7 
LD153-0010-0021 
LD153-0013-0008 
23108 
34124 
36090- 1 
MS150465 
LM87048 
LM67010 
AS330-2012 
MS24665-358 
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Description 


Wasker (F-3) 
Pin (F-3) 
Beli crank (F-3) 
Bell crank (F-2) 
Bolt (F-3) 
Wagher (F-3) 
Link (F-2) 
Clevis (F-3) 
Pin (F-3) 
Washer (F-3) 
Pin (F-3) 


Nut (F-3) 


Bracket (F-1) 
Bracket (F-3) 
Nut (F-3) 
Washer (F-3) 
Bolt (F+3) 
Washer (F-3) 
Pin (F-3) 
Sleeve (F-3) 
Cable (M-3) 
Pin (F-3) 

Pin (F-3) 
Pin (F-3) 
Pin (F-3) 
Sleeve (F-3) 
Sleeve (F-3) 
Cable (M~3) 

Bracket (F-3) 
Nut (F-3) 
Washer (F-3) 
Bolt (F-3) 
Washer (F-3) 
Pin (F~3) 
Sleeve (F-3) 

Caster (F-1) 
Bolt (F-3) 
Bolt (F-3) 
Washer (F-3)} 
Washer (F-3) 

Caster rig (F~2) 
Horn (t-2) 
Baseplate (F -2) 
Ball bearing (F-2) 
Cone (F-2)} 
Cup (F-2) 

Nut (F-3) 

Pin (F-3) 
Retainer (F-“%) 
O-ring (F«2) 
Fitting (F-3) 
O-ring (F-2) 


— es 
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Paragraphs 16-17 to 16-18 Volume [ 
Index Part Index Part 
No, No. Description No. No. Sescription 
40 51443-146 Axle (F-2) LD153-0010-0018 Washer (F-3) 
(cont) AS364-2012 Nut (F-2) NAS1008-20A Bolt (F-3) 
41 EHD12-T-10 Wheel (F-2) LD153-0013-0006 Washer (F-3) 
30074 Wheel (F-2) 45 9015965 Clamp (F +3) 
10034 Retainer (F-2) AN6-12A Bolt (F-3) 
10002Y-T30 Spacer (F-2) NAS679A6 Nut (F-3) 
6227-24 O-ring (F-2) LD153-0010-0014 Washer (f-3) 
3188 Cone (F-2) MS368489-114 Gronmet (F-3) 
42 51600 Bracket (F-3) 46 $017365-1 Left-hand blork 
AS60- 6-10 Scraw (F-3) (F-1) 
LD153-0011-0016 Washer (F-3) 9017366~1 Block (F~2) 
AS364-624 Nut (F-3) 9017367 Pin (F-3) 
43 S1765R Brake (F-1) RD114-1004-0007 Nut (F-3) 
5LT6bL, Brake (F-1) 9017369 Screw (I°-3) 
AS60-6-16 Screw (F-3) 9017368 Wedge (F-3) 
LD153-0011-0016 Washer (F-3) BLS4GT21 Pin (F-3) 
AS364-624 Nut (F-3) 28-2+G Sleeve (F-3) 
517642 Brake (F~1) RD191-2002-1318 Cabie (M-3) 
51784L Brake (F-1) 47 9017400 Left-hand strut (F-1) 
51042-2 Shoe (F-3) 9017401 Strut (F-2) 
51042-1MA llousing (F-3) 9017402 Strut (F-3) 
51763 Pedal (F-3) BLS14GT27 Pin (F-3) 
3/16X1-1/4LG Roll pin (F-3) 28-2-G Sleeve (F-3) 
51042-7 Shaft (F-3) RD101-2002-1314 Cable (M-3) 
51042-4 Cam (F-3) MS24665-441 Pin (¥~3) 
11761-4 Spring (F-3) J.D153-0011-0030 Washer (F-3) 
AN960-1216 Washer (F-3) MS20392-11087 Din (F-3) 
3/16X1-1/8LG Roll pin (F-3) 48 902°70-231 whasasls (X-2) 
44 9017359 Bracket (F-3) Te 85-14 Holder (F-3) 
RD114-8001-0008 Nut (F-3) RD171-1032-0001 Plate (F-3) 
Figure 16-5, Air Transport Engine Handler (Sheet 5 of 5) 
16-17. SHIPPING AND STORING. d. Itemove righl-hand strut (19). 


18-18. The air transport engine handler js a 
rotatable item and mustbe returned to Recketdyne, 
Contact responsible Rocketdyne representative 
for required shipping instructions, Prepare air 
transport engine handler for shipping or storing 
in accordance with MIL-P-116, Method III, and 
as follows: (See figure 16-5.) 


a. Disconnect drawbar (1) and store on 
forward end of handler chassis (48). 


b. Disconnect turnbuckles (16) from upper 
attach points on handler chasais (maintenance 
position), 


c. Move blocks (20) to BLOCK LOCATION 
ENGINE LOWERED (forward position) on 
handler chasgis, 
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e. Lower right-hand block (17) onto block 
(20). 


f, Disconnect and remove left-hand strut (47). 

g. Lower left-hand block (46) onto block (20). 

h. Connect turnbuckles (16) to lower attach 
points on handler chaasia (shipping position). 
Hand-tighten turnbuckles, 


i. Stow right-hand strut (19) and left-hand 
strut (47). 


j. Make sure that yokes (22), blocks (23), 
and clamps (24) are properly stored on handler 
chassis, 


R- 3896-5 
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k. Store truss on handler chassis, making 
sure that plug (25) and clevis (35) are inserted 
imo grommets on bracket (44). 


1. Inspect all hardware of engine handler 
for completeness and all lockpins for full 
engagement, 


m,. Secure Engine Cover G4047 to engine 
handler, (Refer to paragraph 16-30 for ship- 
ping and storing procedures for engine cover. } 


n, Position air transport engine handler on 
truck/trailer with handler resting on its wheels, 
and unlock wheel brakes, 


NOTE 


The air transport engine handlers 
may he stacked one on top of another 
with the wheels of the top handler 
resting on stacking adapters (12, 13) 
on tie frame. 


16-19, ENGINE COVER G4047, 
16-20, DESCRIPTION, 


16-21, The engine cover consists of a light~- 
weight frame, a fabric cover, and a container. 
The frameis constructed of all welded-aluminum 
tubing and is made in two parts. The top frame 
has a front and rear padde’! support, with 
minor adjustments on the frort support and 
ticdown straps on the rear of the frame. The 
bottom frame has two padded supports with 
tiedown straps. The cover is tailored from 

a waterpsoof fabric, equipped with straps and 
zippers, and is made in two parts, Due to 
differences in manufacturers’ installation of 
zippers on covers, the upper and lower covers 
must be retained as a set. Foy future procure- 
ment and rework of covers, the upper and lower 
covers have the sam® serial number, The con- 
tulner is a bag made of the same material as 
the cover. The container measures 36 by 72 
inches and has a drawstring closure. 


16-22. OPERATION. 


16-23, The engine cover is used to completely 
enclose the engine during transportation and 
storage. The tubular frame is attached to the 
engine and provides a support for the fabric 
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cover, The cover is positioned around the 
engine and frame and secured with straps and 
zippers, The container is used to store the 
coves when not instalied on the engine. 


16-24, MAINTENANCE. 


16-25, Maintenance of the engine cover con- 
sists of disassembling, assembling, repairing. 
and shipping and storing. Clean engine cover 
as outlined in section I, 


16-26, DISASSEMBLING. Disassemble engine 
cover as required to accomplish necessary re- 

pair or replacement, (See figure 16-6 for index 
and part numbers, ) 


16-27. ASSEMBLING. There are no special 
instructions for assembly. (See figure 16-6 for 
index and part numbers.) 


16-28, REPAIRING, Repair tears and holes 

(a maximum of 6 inches in length and 6 inches 
in diameter), using nylon waterproof cloth 
(MIL-C-20696, Type II, Class HI), color 34087 
(Federal Standard 595), extending 1-1/2 inches 
around perimeter of tear or hole, and adhesive 
EC1099 (Minnesota Mining and Mfg). The cover 
must be replaced if a seam is damaged, 


16-29, SHIPPING AND STORING, 


16-30. The engine cover is a rotatable item and 
must be returned to Rocketdyne, Contact respen- 
sible Rocketdyne representative for required 
shipping information. Prepare engine cover for 
shipping or storing in accordance with Rocketdyne 
Automated Packaging System (RAPS), codes 10, 
1, 0, 00, 00, 40, 0, RK392-600001, and as 
follows: (See figure 16-6, ) 


a. Disconnect bottom frame (28) from top 
frame (27). Store attaching pins, 


CAUTION 


Straps (8, 9, 21, 22) of the engine 
cover must not be used to attach 

the frame to the crate since damage 
to straps can occur during shipinent, 


b. Invert top frame and secure on shipping 
crate with metal straps, Use adequate padding 
between [frame and crate to prevent damage, 
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Figure 16-6. Engine Cover (Sheet 1 of 2) 
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R- 3896-5 Section XVI] 
Volume I Paragraphs 16-31 to 16-37 
Index Part Index ‘ Part 
No, No. Description No, No. Description 
1 19-9020243-11 Top cover (X-2) 15 * 9020230 Screw (D-3) 
19-90269G66-11" Top cover (X-2) 16 MS24665- 132 Pin (F=3) 
2 19-9020243-21/,) Bottom cover (X-2) 17 MS820392-3C97 Pin (F-3) 
19-9026906-21 °° Bottom cover (X-2) 18 9020232 Insert (D 3) 
3 NAS1997-S3S12F Pin (F-3) 19 MS24665-281 Pin (F-3) 
RD191-2002-1206 Cable (F-3) 20 MS20392-4C69 Pin (F-3) 
28-3-M Sleeve (F-3) 21 NAS1213P15K12 Strap (F-3) 
4 MS24665-283 Pin (F-3) 22 NAS1212P15JK70 Strap (F-3) 
5 MS20392-6C41 Pin (F-3) 23 NMS24665~71 i) Pin (F-3) 
§ RD191-4u01- 0004 Lug (D-3) MS24665-285"° Pin {F-3) 
7 MS20392-4075 Pin (F-3) 24 9020234 (a) Pad (1D- 3) 
MS24665-281 Pin (F+9) 9020234-3" Pad (1-3) 
8 NASI213P15K6 Strap (f-3) 25 NAS67T9AB Nut (F-3) 
S) NAS1212P15IK40 Strap (F-3) 26 NAS566-51 Bolt (F-3) 
10 MS20392-7073 Pia (F-3) 9026904() Bolt (4-3) 
MS24665- 283 Pi. (F-3) 27 9020229 Top trame (X-2) 
11 NAS43HT8-8 Spacer (F-3) 28 9015959 (a) Bottom frame (X+2) 
12 9020231 Support (I-2) 9015959-11 °° (b) Bottom frame (X-2) 
13 9020226 Connector (D-3) P+) 19-9020243-31 Container (X- 2) 


14 NAS1333-S6519D 
RD191-2002-1212 
28-3- Eis 


Pin (F-3) 
Cable (F- 3) 
Sleeve (F-3) 


(a) Units incorporating MId2 change. 
(b) Units stored in Rocketdyne GFP stores, 


CAUTION 


Padded supports on the bottom frame 
must be facing up to prevent damage 
to supports. 


ce, Invert bottom frame and secure to top 
frame, Use adequate padding between frames 
to prevent damage. 


d. Store matching or serialized engine 
covers (1, 2) ina suitable container, 


e, Secure container to shipping crate, 


16-31, 
COVER G4048. 


16-32, DESCRIPTION, 


THRUST CHAMBER PROTECTIVE 


16-33. The thrust chamber protective cover 
consists of four separate sections, each of 
which is designed to cover a specific quarter 
section of the thrust chamber, (See figure 


19-9026906-31(*»») 


a ere 


Figure 16-6, Engine Cover (Sheet 2 of 2) 


Container (X- 2} 


16-7.) Each section is constructed of a hard 
outer shell and a protective inner nadding that 


rests agalnst the thrust chamber tubes. 


When 


installed on the thrust chamber, the cover sec- 
tions are secured together with straps and 
buckles, 


16-34, OPERATION. 


16-35, The thrust chamber protective cover is 
a molded shell contoured to fit the lower portion 
of the thrust chamber, The cover protects the 
exposed fuel tubes from possible damage during 
maintenance and shipping. 


16-36. MAINTENANCE. 


16-37. There are no special maintenance in- 
structions for the thrust chamber protective 
cover. Clean cover as outlined in section [, 
(See figure 16-7 for index and part nur‘ers. ) 
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Index Part 

No. No. Description 
1 9021622 Pad (X-1) 
2 9021623 Pad (X-1) 
3 9020239 Pad (X-1) 
4 9021550 Pad (X-1) 


Figure 16-7, Vhrust Chamber Protective Cover 
16-38. SHIPPING AND STORING. 


16-39. The thrust chamber protective cover 
is a rotatable item and must be returned to 
Rockeldyne, Contact responsible Rocketdyne 
representative for required shipping informa- 
tion. Prepare thrust chamber protective cover 
for shipping or storing in accordance with 
MIL-P-116, Method Ill, 


16-40. ROADABLE VERTICAL ENGINE 
DOLLY G4051. 

16-41, DESCRIPTION. 

16-42, The roadable vertical cngine dolly 
consists of a flat-bed chagsis mounted on six 


21-inch cushion-traad wheels, Four wheels 
with parking brakes are located at the rear of 
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the dolly and two wheels are located at the tront, 
A tow bar and steering linkage is artached ¢o the 
front of the dolly. Four cable assemblies are 
also included to tie down the engi: e to the dolly, 
(See figure 16-8 tor leading particulars. } 


Height = ” 88 inches 
Width 140 inches 
Length 180 inches 
Weight 8,100 pounds 


Maximum load capacity 20,000 pounds 


Proof load 40,000 pounds 


Graded gravel 
road, or better 


Operaling surface 


Maximum towing speed 10 mph 


Maximum rantp angle 5 degrees 
(with engine installed) 
Minimum turning 1 dius 212 inches 
Figure 16-8, L iding Particulars for 
Roadable Ver ical Engine Dolly 


16-43, OPERATION. 


16-44, The roadable vertical engine dolly is 
used to support and transport the engine or 
nozzle extension in a vertical position for rela- 
tively short distances, suchas on Site, building 
to building, and te.t stand, The dolly is not 
designed for transporting the engine on another 
vehicle. The dolly accommedatcs the engine 
without the nozzle extension installed, or the 
nozzle extension, The engine is secured to the 
dolly by two rear cables attached to the turbo- 
pump mounts and two forward cables attached 
to the gimbal struts. 


16-45, MAINTENANCE. 


16-48. Maintenance of the roadable veriical 
engine dolly consists of proof testing, dis- 
assembling, assembling, servicing, and shipping 
and storing. Clean the dolly as outlined in sec- 
tion I, 


a ee see, 
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16-47, PROOF TESTING. Proof-test roadable 
vertical engine dolly at 24-month interw Js to 
weight configuration shown in figure 16-9, The 
prool load requizec for proof testing must be a 
minimum of 150 percent of the working toad of 
the dolly. The proof-test interval may be ex- 
tended if one of the conditions of figure 16-2 
exists. 


WARNING 


Proof tests are hazardous; there- 
fore, special precautions must be 
taken, In addiiion to jocal and 
standard safety requirements, the 
test area must he cleaned and ade- 
quate protection provided for test 
personnel, 


a, Obtain dummy weight assembly T-5047380, 
dummy sling T5047381, and Kirksite weights 
specified in figure 16-9, 


b. Connect an overhead crane and Sling, 
having a minimum luad capacity of 25 tons, to 
test load, 


c. Lift test load high enoush ty position 
roadahle vertical engine dolly underneath, 


d. Position test load so that center of gravity 
is at aft end of dolly. Center test load between 
stops on dolly. Make sure test load evenly 
contacts dolly shock pads, 


e. Lock brakes on dolly. 


f, Relieve all tension on hoist and sling for 
3 minutes. 


g. Remove test load, 


h. Inspect roadable vertical engine dolly 
for distortion, weld cracks, or ylelding. 


i. Remove existing preof load plate 
RD111-1032-0001, and using stencil-cutting 
setting of a typewriter, transfer all information 
to new proof load plate inclurting new insyecticn 
date. 


18-48, DISASSEMBLING. Disassemble rvad- 
able vertical engine dolly as required to accom- 
plish vuecessary repair or replacement, (See 
figure 16-10 fox index and part numbers. } 
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Figure 16-9. Recommended Proof-Test Setup 
for Roadable Vertical Engine Dolly 


16-49, ASSEMBLING. (See figure 16-10.) The 
following steps include the special jastructions 
required during assembly: 


a, Torqtte rod end attaching screw of tongue 
(4) to 110-130 in-lk. 


b, Torque screws of bracket (5) to 400-500 
in-Sh. 


c, Torque nuts of mount (6) to 400-530 in-Jb 
and screws of mount (6) to 200-250 in-lb,. 


d, Torque attaching nuts of steering arm (7) 
to 210-280 ia-lb and rod end attaching nuts of 
steer garm (7) to 110-130 in-lb, 


e. Tighten axle nut of wheel (8) until all play 
is removed; then loosen nut 1/4 to 1/2 turn, 


f. Torque nut of brake (10) to 110-130 in-h. 


g. Torgue all muta of fenders (11, 12, 13, 
14) to 160-210 in-lb. 


h. Place one washer (16) under head of 
attaching bolt of platform (15). 
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Figure 16-10. Roadable Vertical Engine Dolly (Shec* 1 of 2) 
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Part Index 
No. Description No 
90198G66-11 Pump mount 
tiedown (F-1) 
9019807 Link (F-3) 
19-9019805-4 Cable (F-3) 
NAS1047-12P090 Turnbuckie (F-3) 
NAS1340C2C22 Pin (F-3) 8 
RD191-2002-1310 Cable (M-3) 
28-2-G Sleeve (F-3) 
9019803-11 Gimbal strut 
tiedown (F-1) 
9019804 Link (F-3) 
19-9019805~3 Cable (#-3) 
9017367 Pin (I?+3) 
NAS1334C2C21 Pio (F-3) 
28-2-G Sleeve (F-3) 
RD191-2002-1312 Cable (M-3) 
NAS1047-12P090 Turnbuckle (F~3) 9 
NAS1340C2C22 Pin (F~3) 10 
28-2-G Slecve (F-3) 
RD191-2002-1310 Cable (F-3) 
82106-49 Towbar (F-1) 
701-350 Towbar (F-3) 
51696 Pin (F-3) 14 
51963 Tengue (F-1) 2 
52213-506 Pin (F-3) 
MS24665-425 Pin (F-3) 
51991-17.3 Tie rod (F-3) 
AN316-10L Nut (F-3) 
AN316-1018 Nut (F-3) 
FR-10 Rod end (F-3) 
50147+ 272 Reducer (F-3) 13 
AS60-6-26 Screw (F-3) 14 
MS815795-215 Washer (F-3) 
MS20364-624C Nut (F-3) 
§2331 Bracket (F-1) 
NAS1351- 10-24 Serew (F-3) 
LD153-0010-0014 Washer (F-3) 
82172 Mount (7-1) 
MS20008- 28 Bolt (F-3) 
RD114-8001-0008 Nut (F-3) 15 
MS20002C8 Washer (F-3) 
NAS1351-8-32 Screw (F-3) 
5 2008-1 Steering arm (F-1) 
52005-2 Steering arm (F-1) 16 
AW6-15A Bolt (F'-3) 17 
AN6-26A Bolt (F-3) 
ANS60-616 Washer (F-3) 
MS20365-624C Nut (F-3} 
Figure 16-10. 


FRL-10 
50147-147 
ASvSB- 6-16 
MS15795-215 
MS20364-624C 
80159 
503088 
24780 
24720 
3219-1 
15245 
15123 
51146 
AS320-16 
AN380-4-7 
50912 
51604 
51671-R 
51671-1, 
AS60-6-10 
AS364-624 
AN960-616 
9021539~1 
902,1539-2 
L1153-0010-0014 
AN6-10A 
AN6-12A 
AN6-15A 
AN6-21A 
NAS679A6 
9021548~-1 
9021548-2 
LD153-0010-0014 
NAS1226-2L 
NAS1226-3L 
ANG-10A 
AN6-16A 
ANG-21A 
NAS679A6 
9021541 
AN4-13A 
AN315-4 
LD154-0010-0009 
RD153-0113-0048 
9021547 
5016 
RD171+1082-0001 
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Description 
Rod end (F-3) 
Reducer (F+3) 
Screw (F-3) 
Washer (F~ 3) 
Nut (F-3) 

Wheel (J*-1) 

Seal (F-3) 

Timken cone (F-3) 
Timken cup (F-3) 
Wheel (F-3) 
Timken cup (F-3) 
Timken cone (F-3) 
Washer (F~3) 

Nut (}°-3) 

Pin (F-3) 

Hubesp (F-3) 

Pin (F-3) 

Brake (F-1) 

Brake (F-1) 

Screw (f-3) 
Nut (F-3) 
Washer (F-3) 

Fender (X-1) 

Fender (X-1) 
Washer (F-3) 
Bolt (F-3) 

Bolt (F-3) 
Bolt (F-3) 
Boll (F-3) 
Nut (F-3) 

Fender (X-1) 

Fender (X-1) 
Washer (F-3) 
Bolt (F-3) 

Bolt (F=3) 
Bolt (F-3) 
Bolt (F-3) 
Bolt (F-3) 
Nut (F-3) 

Platform (X-3) 
Bolt (F-3) 

Nut (F-3) 
Washer (F-3) 

Washer (F-3) 

Frame (X-1) 
Ring (F-2) 
Plate (F-3) 
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§ 16-50. SERVICING. Lubricate (Method X) 
roadable vertical ¢ngine dolly every 6 months, 
J and pack (Method Y) wheel bearings annually 
with gear grease (MIL-G-23827). Refer to 
section I for lubrication procedures (methods), 
16-51. SHIPPING AND STORING. 

16-52. Prepare roadable vertical engine dolly 
for shipping or storing in accordance with 
MIL-P-116, Method IH. 


16-53, ENGINE HANDLER SLING G4052, 


16-54, DESCRIPTION, 

16-55. The engine handler sling consists of four 
separator bars, eight cables, anda sling. The 
separator bars have a self-alining, spherical 
ball bearing on one end and a flange plate on the 
other end, The bars are connected together, 
forming a square, with lockpins. ‘The cables 
have an eye on one end and a hook on the other 
end. The sling has four cables fastened to a 
singie lift ring. The cables and sling are con- 
nected to the separator bars by shackle and 
lockpins, (See figure 16-1] for leading 
particulars. ) 


216 inches 


Height 
Width 108 inches 
Weight 600 pounds (approx) 


Maximum load capacity 24,900 pounds 


Prouf load 48,000 pounds 


Maximum load capacily 1,000 pounds (each) 


{stored cables) 


2,000 pounds 
(straight pull) 


Proof load 


Figure 16-11. Leading Particulars for 
Engine Handler Siing 
16-56. OPERATION. 
18-57, The engine handler sling, adaptable 
ata single point to an overhead crane, 1s used 


to lift either Air Transport Engine Handler 
G4044, with or without the engine installed, 
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or the thrust chamber nozzle extension, When 
lifting the engine and handler or handler alone, 
the long cables with hooks are used. When 
lifting the nozzle extension, ?' - four cables 
stored on the bars are used. 

16-58. MAINTENANCE, 

16-59, There are no special maintenance in- 
structions for the engine handler sling, except 
for proof testing. (See figure 16-12 for proof 
testing.) Disassemble sling as required to 
accomplish necessary repair or replacement. 
(See figure 16-13 for index and part numbers. ) 
Clean and repair engine handler sling as out- 
lined in section I, 


ENGINE 
HANDLER 
SLING 
GA052 = 


Sp CABLE aa2tsas 
tx 
‘ ‘ 
on a 
772, 000-18 L : 
4 WEIGHT ; 
pg A 


DUMMY 


ae 
“oo 


CG OF TEST WEIGHT 
10 BE WITHIN ONE-INCH 
RADIUS OF PLATFORM 
GEOMETRIC CENTER 


————| 


Figure 16-12. Rerommended Proof-Test 
Setup for Engine Handler Sling 
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Volume I Paragraph 16-60 
Index Part 
No. No, Description 

7 19-9019476 Sling (¥-3) 

2 §019478 Bar (F-1) 
RD171-1032-0001 Plate (F-3) 

3 19-9019477 Cable (F-3) 

4 BLCL2GT38 Pin (F-3) 

5 BLC16GT35 Pin (F-3) 
RN191-2002-1312 Cable (F-3) 
28-2-G Sleeve (F-3) 
RD191-4001-0005 = Lug (F-3) 
AN535-4-6 Screw (F-3) 

6 NAS1042-14 Shackle (F-3) 

7 520C100-375-S Clamp (F-3) 

8 9021536 Retainer (F-3) 

9 9021537 Retainer (F-1) 

10 NAS1334C8C14D Pin (F~3) 
RD191-2002-3310 Cable (M-3) 
28-2-G Sleeve (F-3) 

11 MS17984C1215 Pin (F-3) 
RD191-3002-1312 Wire rope (M-3) 
28-2-G Sleeve (F-3) 

12 9021538 Cable (F-1) 


ree a Nr 


RD171-4006-0002 
RD194-~2002-1308 
28-2-G 


Figure 16-13. 


Tag (F-3) 
Wire rope (M-3) 
Sleeve (F-3) 


Engine Handler Sling 


16-60, PROOF TESTING. Proof-test engine 
handler sling and cables 9021538 at 12-month 
intervals. The proof load required for proof 
testing must be a minimum of 150 percent of 
the working load of the sling. The proof-test 
interval may be extended if the sling is clean, 
packaged, and stored. If proof-test expires 
during storage, proof testing is inandatory 
before use, 


WARNING 


Proof tests are hazardous; there- 
fore, special precautions must be 
taxen, In addition to local and 
standard safety requirements, the 
test area must be cleared and ade- 
quate protection provided for test 
personnel, 


NOTE 


Parts indexed in the following pro- 
cedure are illustrated infigure 16-13. 
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a. Obtain a solid test load constructed to 
dimensions that establish center of gravity (cg) 
limit as shown in figure 16-12. 


NOTE 


Ifa solid test load is not available, 
construct a rigid structure capable 

of supporting 48,000 pounds (structure 
weight included), 


b. Connect an overhead hofst that has a 
minimum load capacity of 25 tons to lifting 
eve of sling (1). 


c, Check thal all cables (3) are properly 
aitacned and that lockpins that secure bars (2) 
together are properly installed. 


d. Position handler sling over test load and 
hook 4 cables (3) to lifting eyes of test load, 


WARNING 


Make sure only single test loads, as 
specified, are used during proof load- 
ing, Since individual test loads at each 
cable car result in injury to personnel 
and da.nage to cquigment, 


Slowly lift test luad until it clears floor, 
Sacivinn sling for any irregularities, and hold 
test load suspended for 3 minutes. 


f{,. Lower test load to floor, and inspect 
sling for distortion and cables for broken 
strands, frays, and kinks. 


g. Unhook cables (3) from test load, and 
secure euuipment, 


h. Provide a solid test load of 2,000 pounds 
and an overhead hoist that has a minimum loud 
capacity of 5 tons. (See figure 16-12.) 


f, Remove the 4 cables (12) {rom stored 
position on sling bars (2) and connect each 
cable, in turn, to hoist and test load, 


j. Slowly lift test Joad until it clears Noor, 
observing cable for any irregularities, and 
hold test load suspended for 3 minutes. 


k. Lower test load to floor, and inspect 
cable for broken strands, Frays, and kinks. 
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1. Install cables (12) in stored positions on 
Sling bars, and secure equipment, 


m. Remove existing proof-load piate 
RD171-1032-0001 and, using stencil-cuiting 
setting of a typewriter, transfer all information 
to new proof-load plate, including new inspec- 
tion date, Install new plate where old plate was 
remoyed, 


n. Remove existing proof-load tag 
RD171-4006-0002 and, using stencil-cutling 
setting of a typewriter, transfer all information 
to new tag, including new inspection date. In- 
still new tag where old tag was removed. 


16-61, SHIPPING AND STORING, 


16-62, Prepare exgine handler sling for ship- 
ping or storing iv accordance with Rocketdyne 
Automated Packaging System (RAPS), codes 
10, 1, 0, 00, 00, LK, and Xx. 


16-63, ENGINE VERTICAL SLING G4054. 


16-64. DESCRIPTION, 

16-65. The engine vertical sling corsists cf a 
triangular-frame spreader bar, three cables, 
two Jinks, two legs, anda lifting eye, The 
longest cable of the three is fastened to a plate 
on the spreader bar, and al) three cables are 
centrally connected to the lifting eye. The two 
legs may be removed from the spreader bar 
and are fastened to the bar by means of lockpins. 
The two links are stored on the frame and when 
used are attached ta the frame and the two short 
cables with lockpins. (See figure JG-14 for 
leading particulars, } 


LS EEEEAEEiememtienentatenenaened 


Height 9 feet (approx) 
Triangular frame 5 by 6 feet (approx) 
Weight 200 pounds (approx) 
With links 19-9020237 

installed 


Maximum load capacity 8,200 pounds 


Proof load 16,400 pounds 

Without Hinks installed 
Maximum load capacity 
Proof load 40,000 pounds 


Figure 16-14, Leading Particulars for 
Engine Vertical Sling 


20,000 pounds 
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76-66. OPERATION, 


16-67. The engine vertical sling, supported by 
a facility hoist, is used to lift the thrust cham- 
zr of an engine from a vertical position, When 
the sling is used to lift the thrust chamber, both 
sling links and all three cabies are used, The 
two links are fastened at one end to fittings on 
the spreader bar and at the other end to the two 
short cables that are attached to the lilting eye. 
When lifting a complete engine, the large cable 
attached to the plate is used without the links 
attached, Five attachment holes in the plate 
provide options for center of gravity alinement, 
The Hiting eye is provided for lifting the sling. 
16-68. MAINTENANCE. 
16-69. Maintenance of the engine vertical sling 
consists of proof testing, disassembling, and 
assembling. 


16-70. PROOF TESTING, Proof-test engine 
vertical sling at 12-month intervals using 

weight configuration listed in figure 16-15. The 
proof load required for proof testing must be a 
minimum of 150 percent of the working load of 
the sling. The proof-test interval may be ex- 
tended if the siing {s clean, packaged, and stored, 
If proof-test expires during storage, proof test- 
ing is mandatory before use. 


WARNING 


Proof tests are hazardous; there-~ 
fore, special precautions must be 
taken. In additivn to local and 
Standard safety requirements, the 
test area must be cleared and ade- 
quate protection provided for test 
personnel, 


NOTE 


Parts indexed in the following pro- 
cedure are illustrated infigure 16-16. 


a. Provide engine dummy weight frame 
assembly 88-9C17417, engine dummy weight 
assembly 83~-9014883, and assorted weights. 


b. Remove silng links (12) and adapter (14) 
from stored position on frame, and connect 
sling links to the 2 short cables of sling cable 
(4) and adapter to lift plate on frame (13). 
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| rch a her A 


— ENGINE 
v3 VERTICAL 
SLING 

G4054 


~~ ENGINE 
DUMMY 
WEI(CUT 
88-9014883 


ENGINE DUMMY 
WEIGHT SUPPORT 
84-9019483 


~ 500-LB 
WEIGHT 
2,000-BF 
WEIGHT 


5,980-Ln 
WEIGHT 
5,960-LB 
WEIGHT 


ENGINE DUMMY 
WEIGHT FRAME 
88-901 7417 ~ 


500-LY 


3,200-LB 
WEIGHT 


© WEIGHTS 


FI-3-1-19 


Figure 16-15. Recommended Proof- Test Setup 
for Engine Vertical Sling 
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c. Connect an overhead hoist that has a 
minimum load capacity of 25 tons to sling cable 
(4) lift eye, 


d. Position sling over test load (16, 400 
pounds), and connect sling to the 3 attach points 
on test load, (See figure 16-15, test No. 1.) 


e, Slowly Hft test load until it clears floor, 
observing sling for any irregularities, and hold 
test load suspended for 3 minutes, 


{. Lower test load to floor, Inspect sling 
and adapter (14) for distortion and cables for 
broken strands, trays, and kinks, 


g. Remove sling from test load and dis- 
connect sling links (12) and store on frame. 


h. Position sling over test load (40,000 
pounds), and connect sling to the 3 attach points 
{See figure 16-15, test No, 2.) 


on test load. 


eo 


Seaman 
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i. Slowly lift test load until it clears floor, 
observing sling for any irregularities, and hold 
test toad suspended for 3 minutes. 


j. Lower test load to floor, Inspert sling 
and adapter (14) for distortion and cable for 
broken strands, frays, and kinks. 


k. Disconnect sling, and secure equipment. 


1, Remove existing proof-load plate 
RD171-1032-0001 and, using stenc']-cutting 
setting of-a typewriter, transfer al) information 
to new proof-load plate, including new inspec- 
tion date. Install new plate where old plate was 
removed, 


16-71. DISASSEMBLING. Disassemble engine 
vertical sling as required to accomplish neces- 
sary repair or replacement. Clean sling, when 
necessary, as outlined in section f, (See 
figure 16-16 for index and part numbers. ) 


Re Ane ae ra 


Fheg-i-tt 


Figure 16-16. Engine Vertical Sling (Sheet 1 of 2) 
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Volume I Paragraphs 16-72 to 16-82 
Index Part Part 
No. No. Description No. Description 
1 NAS509-20 Nut (F-3) 9020246 Bushing (F-1) 
2 MS35338-93 Washer (F-3) 11 NAS1343-C3C21F ~~ Pin (F-3) 
3 NAS1320-42 Bolt (F-3) 12 19-9020237 Sling link (F-3) 
4 19-9020238 Sling cable (F-3) 13 9020235-31 Frame (F-3) 
5 NAS1343-C3C22F = Pin (F +3) RD171-1032-0001 Plate (F-3) 
6 RD191-2002-1212 Cable (M-3) 14 9017823 Adapter (F-3) 
28+3-M Sleeve (F-3) NAS1343-C2C21 Pin (F-3) 
7 NAS13838-C3C22F Pin (F-3) RD191-2002-1316 Wire rope (F-3) 
8 9020236 Sling leg (F-3) 28-2-G : Sleeve (F-3) 
9 NAS1341-C3C21F Pin (F-3) 


es ee a 


16-72, ASSEMBLING. (Sec figure 16-16.) 
The special instruction during assembly is to 
torque nut (1) to 100-120 ft-lb, 


16-73, SHIPPING AND STORING. 


16-74, Prepare engine vertical sling for ship- 
ping or storing in accordance with Rocketdyne 
Automated Packaging System (RAPS), codes 10, 
1, 0, 00, 00, G0, and 0, 


16-75, TURBOPUMP DOLLY G4056, 


16-76, DESCRIPTION, 


16-77, The turbopump dolly consists of a rec- 
tangular chassis mounted on four casters, a 
vertical pump mount on each side of the chassis, 
and a single strut at the front support, Lifting 
eyes and forklift guides are also included for 
lifting the dolly with the turbopump installed. 
(See figure 16-17 for leading particulars. ) 


Height 54 inches 
Width 58 inches 
Length 76 inches 
Weight 500 pounds 


Maximum load capacity 3,300 pounds 


Proof load 


5,000 pounds 


Figure 16-17. Leading Particulars for 
Turbopiump Lolly 


Figure 16-16. Engine Vertical Sling (Sheet 2 of 2) 
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16-78, OPERATION. 


16-79, The turbopump dolly is a portable unit 
designed to hold the turbopumn ina vertical 
position for buildup, maintenance, towing, and 
storage. The blocks are bolted to the turbo- 
pump mounting pads at the rear side of the fucl 
inlets and then pinned to the saddles. The strut 
is attached to the forward mounting lug of the 
turbopump to hold the pump in the vertical 
position, 

16-80. MAINTENANCE. 

16-81, Maintenance of the turbopump dolly 
consists of proof testing, disassembling, and 
assembling. 


16-82, PROOF TESTING, Proof-test turbo- 
pump dolly at 24- month inlervals using weight 
listed in figure 16-18, The proof joad required 
for proof testing must be a minimum of 150 per- 
cent of the working load of the dolly. The 
proof-test interval may be extended if one of 
the conditions of figure 16-2 exists. 
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WEIGHT 
G8-9012665 ——~~_ 


TURBOPUMP 
DOLLY 
G4056 


FU-5-1-12 


Figure 16-18, Recommended Proof-Test 
Setup for Turbopump Dolly 


WANING 


Proof tests are hazardous; there- 
fore, special precautions must be 
taken. In addition to local and 
standard safety requirem inls, the 
test arez musi be cleared and ade- 
quate protection provided for test 
personnel, 


a. Obtain turbopump dummy weight assernbly 
88-9012665. 


b. Position dolly on level floor with all 
casters contacting floor an} swivels locked. 


e, Connect an overhead hoist that has a 
minimum load capacity of 3 tons to eye on test 
load. 


d, Sisowly lift test load enough to position 
dolly under load, 


e, Lower test load until holes in test load 
are seated on blocks (17, figure 16-19), 


f, Relieve all tension cn hoist for 3 minutes. 


g, Remove test load, and inspect dolly for 
distortion, weld cracks, or ylelding, 
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h, Remove existing proof-loaa plate 
RD171-1032-0001 and, using stencil-cutting 
setting of a typewriter, transfer all information 
to new proof-load plate, including new inspec- 
tion date. Install new plate where old plate was 
removed, 


16-83, DISASSEMBLING. Disassemble turbo- 
pump dolly as required to accomplish necessary 
repair or replacement, (See figure 16-19 for 
index and part numbers.) 


16-84, ASSEMBLING. (See figure 16-19.) The 
following steps include the special instructions 
required during assembly: 


a. Torque bolts (10) to 70-90 in«lb, 
b, Torque bolts (14) to 24-30 in-Ib, 
ec. Torque bolts (18, 20) to 100-145 in-lb. 


d, Torque boits (22, 23) to 20-30 in-lb above 
locking torque. 


e. Install swivel locks (26) on inboard side 
of caster (25) with boits (22). 


16-85. SHIPPING AND STORING, 


16-86. Prepare turbopump dolly for shipping 
and storing in accordance with Rocketdyne 
Automated Packaging System (RAPS), codes 10, 
1, 1, 11, GB, 00, and oO. 


rr a 


16-88. DESCRIPTION, 


16-88, The turbopump sling consists of a frame, 
two mounting pads, two arms, iwo supports, a 
mounting ring, anda chain hoist. The frame is 
constructed of square steel tubing welded into a 
U-shape. A lifting plate is incorporated in the 
frame. The oval-shaped mounting pads consist 
of low-carbon steel plate with mounting hol«s 
and j.ounting flanges. On units incorporating 
MD1 change, additional mountine holes are pro- 
vided in the pads to correspond to changes of 
turbopump fue] inlets. The arms are constructed 
of a stainjess-steel tube and a mounting plate. 
The supports are constructed of seamless steel 
tubing with a bearing pressed into the tube and 

R mounting tongue. The ring is constructed of 
steel plate w'th a lift ring and mounting holes, 
The hoist is a self-locking, chain-driven unit 
with a lift hook. (See figure 16-20 for leading 
particulars, ) 
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NOs 


Part 


NAS1022C17 
1.D153-0010-0028 
AN1G6-374 
9019491 
NAS509L24 
9019492 
NAS508- 24 
9019493 
NASI34iC3C36D 
RD191-2002-1320 
28-2-G 
NAS1226C6L 
LD153.0510-0014 
9019495 
NAS1341C3C34D 
RD191-2002--1320 
28-2-G 
NAS1223C1N 
LDi53-0010-0008 
9019496 
9619498 
ANO-12A 
LD153-0010-0020 
NAS509~9 
NAS1227C6L 
LD153-0010-0016 
NAS1227C26L 
9019497-1 


9019497-2 


NAS1228C16L 
NAS1228C10L 
1,D153-0010-0018 
12779 
11829 
11241-66 
11761 
23016 
11522-56 
AS364-1614 
51341-53 
MS24665-357 
AS320- 16 
11132 
10158SL-3 
6230-34 
A-2297 
B-2016 
11012-10 
6230-5 
T-126W 
EHD10-T-10 
9019499 
RD171- 1032-0001 
5555 


No. 


Section XVI 


re 


___. Description 

Nut (F-3) 

Washer (F-3) 

Bolt (F-3) 

Bolt (F-3) 

Nut (F-3) 

Nut (F-3) 

Nut (F-3) 

Strut (F-1) 

Pin (F-3) 
Wire rope (F-3) 
Sleeve (F-3) 

Bolt (F-3) 

Washer (F-3) 

Saddle (F- 1) 

Pin (F-3) 
Wire rope (F-3) 
Sleeve (F-3) 

Bolt (F-3) 

Washer (F-3) 

Ring (F~3) 

Block (F-3) 
Bolt (F- 3) 
Washer (I?~3) 
Nut (F-3) 

Bolt (F-3) 

Washes. (F«3) 

Bolt (F-3)} 

Right-hand saddle 
(F-1) 

Left-hand saddle 
{F~1) 

Bolt (F-3) 

Bolt (F-3) 

Washer (F-3) 

Caster (F-1) 
Caster (F-2) 
Reducer (F-2) 

Swivel lock (F-2} 

Caster rig (F-2) 
Axle (F-2) 
Nut (F-2) 
Kingpin (F-2) 
Cotter pin (F-3) 
Nut (F-2) 
Washer (F-2) 
Baseplate (F-2) 
O-ring (F-2) 
Bearlng (F-2) 
Bearing (F-2) 
Retainer (F-2) 
O-ring (F=2) 
Bearing (F-+2 

Wheel (3 

Frame (X-1) 
Plate (F-3) 


Ring (F-3) 


Figure 16-19. Turbopump Dolly 
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Height i = 98 inches ~~ NOTE 

idt 76 j Parts Indexed in the following pro- 
as inghes cedure are illustrated infigure 16-22, 

2 
Depth ae Anchee a. Obtain turbapump dummy weight assembly 
Weight 425 pounds 88-9012665 and a 2,000-pound weight, 
; b. Connect an overhead hoist that has a 

Maximum load capacity 3,500 pounds minimum load capacity of 4 tons to turbopump 
Proof load 7,000 pounds sling lift eye. 


” Figure 16-20. Leading Particulars for 
Turbopump Sling 


16-90, OPERATION. 


16-9], The turbopump sling, supported by a 
facility hoist, is used to lift the turbopump 
during removal and installation of the pump 

on the engine and on the turbopump dolly. The 
mounting pads are bolted to the turbopump fuel 
inluts, and the ring is bolted to the oxidizer 
inlet. The boist chain is hooked to the ring 
and is used only for rotating the turbopump 
after it is secured to the sling. The mounting 
pads are secured to the arms with lockpins, 
One arm is capable of being locked so the 
turbopump inay be positioned at four different 
positions, 


16-92, MAINTENANCE. 


16-93, Maintenanve of the turbopump sling 
consists of proof testing, disassembling, 
assembling, and servicing, 


16-94, PROOF TESTING. Proof-test iurbo- 
pump sling at 12-month intervals using weights 
listed in figure 16-21, The proof load required 
for proof testing must be a minimum of 150 
percent of the working load of the sling, The 
proof-test interval may be extended if condition 
5 of figure 16-2 exists, 


WARNING 


Proof tests are hazardous; there- 
fore, special precautions must be 
taken, In addition to local and 
standard safety renuirements, the 
test aren must be cleared and ade- 
quate protection provided for test 
personnel, 
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c. Remove pads (5) from a sling, and install 
pads on test load, 


d, Position sling over test load, and lower 
Sling until pins (4) can be inserted through pads 


(5). 
e. Remove ring (21) and hoist (22) from sling. 
f. Slowly lift test load until it clears floor, 
observing sling for any irregularities, and hold 


test load Suspended for 3 minutes, 


ge. Lower test load to floor, and inspect sling 
for distortion, weld cracks, or yielding. 


TURBOPUMP 
SLING G4057 


TEST WEIGHT 
88-9012665 


TIEDOWN 2, 000-LB 
CHAIN WEIGHT 


Fi-1-5-14 


Figure 16-21. Recommended Proof-Test 
Setup icr Turbopump Sling 
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Turbopump Sling (Sheet 1 of 2) 


Figure 16-22, 
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. Description 


Nut (F-3) 
Nut (F-3) 
Washer (F-3) 
Washer (F-3) 


1 4N315-8R 
NAS509-7(8) 

2 LD153-0013-0006 
LD153-0013-0005{a) 


3 RD111-3003-3818 Bolt (F~3) 
RD111-3003-3730(a) Bolt (F-3) 
4 NAS1341A5S20D Pin (F-3) 


RD191-2002- 1320 Wire rope(F-3} 


28-2-G Sleeve (F-3) 
5 9021531 Pad (F«3) 
90251992) Pad (F-3) 
MS20500-1614 Nut (F-3) 


Washer (F-3) 
Ring (F-3) 

9021534 Washer (F-3) 
i 9021535 Arm (F-3) 


(a) Units incorporating MDi change 


6 

7 1.D153-0010-0028 
8 9021533 
9 

Q 

) 
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No, Description 


11 = 9021529-21 Support (F-3) 

12 NAS1338A5S848D Pin (F-3) 
RD191-2002-1320 Wire rope (r-3) 
28-2-G Sleeve (F-3) 


13 9021532 Arm (F-3) 

14 9021529-11 Support (F-3) 
15 AN315-12R Nut (F-3) 

16 LD153-0010-0024 Washer (F-3) 
17 AN12-47A Bolt (F-3) 

18 AN315-7R Nut (F-3) 

19 AN7-124 Bolt (F-3) 

20 LD153-0010-0016 Washer (F-3) 
21 9021528 Ring (F-3) 


22 4504 
23 9021530 
RD171-1032-0001 


Hoist (F~1) 
Frame (F-3) 
Plate (F-3) 


Figure 16-22. Turbopump Sling (Sheet 2 of 2) 


h. Remove sling froin test load and over- 
head hoist, and secure equipment, 


i. Remove existing proof-load plate 
RD171-1032-0001 and, using stencil-cutting 
setting of a typewriter, transfer all information 
to new proof-load plate, including new inspec- 
tion date, Install new plate where old plate 
was removed, 


16-95, DISASSEMBLING, (Sce figure 16-22, ) 
Disassemble turbopump sling as required to 
accomplish necessary 1epair or replacement, 


16-96, ASSEMBLING. (See figure 16-22.) 
The following steps include the special instruc- 
tions required during assembly: 


a. ‘Torque nuts (1) to 330-430 in-lb, 


b, Torque nuts (6) to 40-50 in-Ib above 
locking torque, 


c. Torque nuts (15) to 150-195 ft-lb. 
d, Torque nuts (18) to 330-430 in-1b. 


16-97. SERVICING. Servicing the turbopump 
Sling consists of applying dry-film lubricant 

J (Method V) RB0140~-007 (Rocketdyne) to arms 
(10, 13, figure 16-22) when film is removed by 
wear or damage. Refer to section I for lubri- 
cation procedures (methods), 
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16-98. SHIPPING AND STORING, 


16-99. Prepare turhopump sling for shipping 
cr storing in accordance with Rocketdyne Auto- 
mated Packaging System (RAPS), codes 10, 1, 
0, 00, 00, 00, and dO, 


16-100. ENGINE HANDLING DOLLY G4058. 
16-101. DESCRIPTION. 


16-102. The engine handling dolly consists of 

a flat-bed chassis mounted on four dual casters. 
A padded flat frame on top of the dolly serves 
as a support for the engine at i's thrust-exit 
ring, All four sets of casters incorporate wheel 
brakes on the outboard wheel, The tow bar is 
detachable and may he stored when desired, 
Four cables, which secure the engine to the 
dolly, are stored in a compartmant al the rear 
of the dolly. Engine tiedown and dolly tiedown 
rings are provided at each corner of the chassis, 
(See figure 16-23 for leading particulars. ) 


186-103. OPERATION, 


16-104. The engine handling dolly is used to 
support and move the engine or thrust cnamber 
in a vertical position within assembly buildings, 
repair shops, or hangars during engine buildup 
and maintenance, The handler is not designed 
for transporting the engine or thrust chamber 
on another vehicle. When there is a consider- 
able distance between points of use, the handler 
must be transported by anuther vehicle. The 
four cables, secured to rings on each corner 
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of the chassis, are attached to the turbopump 
mounts aid gimbal struts to secure the engine 
to the dolly. 


16-105, MAINTENANCE, 


16-106. Maintenance of the engine handling 
dolly consists of proof testing, disassembling, 
assemLling, reyairing, and servicing, Repaint 
sutface area and/or lettering, as required, when 
paint becomes chipped, scratched, or worn off 
and when lettering becomes legible. (Refer 

to section [ for painting Information, ) 


Height 20 inches (approx) 
Width 125 inches (approx) 
Length 159 inches (approx) 
Weight 4,000 pounds (approx) 


20,900 pounds 
40,000 pounds 


Concrete floor and 
adjacent concrete apron 


2-1/2 mph 


5 degrees 


Maximum load capacity 
Proef load 
Operating surface 


Maxinium towing speed 
Maximum ramp angle 


2 ents cere  emmimmmmneciettett anette lethen ne saat 


Figure 16-23, Leading Partteulars for 
Engine Handling Dolly 


16-107. PROOF TESTING, Proof-test engine 
handling dolly at 24-month intervals using 
weight configuration shown in figure 16-9, Since 
engine handling dolly loadiag and ticdown require- 
ments are {dentical to roadable vertical engine 
dolly, pectorm procedures of paragraph 16-47, 
The proof load required for proof testing must 
be a: tinimum of 150 percent of the working 
load of the dolly. ‘The provf-test Interval may 
be extend t{f one of the conditions of figure 
16-2 exists, 

16-198, DISASSEMBLING, Disassemble engine 
handling dolly as required to accomplish neces- 
sary repair or replacement, (Sce figure 16-24 
tor inde and part nuribers, ) 


16-109. ASSEMBLING, (See figure 16-24.) 
The following steps include the special instruc- 
tions required during assembly, 


a. Torque nuts of mounting bolts of caster 
(4, 5) to 85-115 ft-lb, 


b. Torque muunting bolts of swivel lock (6) 
to 110-130 in-lb. 
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c. Torque nits of housing bolts of brake (7) 
to 110-130 in-Ib. 


d, Turque screws of biacket (8) to 110-130 
{n-th. 


ce. Tighten whee! (10) axle nut and caster 
rig (9) kingpin nut until all play is removed; 
ther. loosen nyt 1/4 to 1/2 turn. 


{, Torque screw of locator (12) to 25-36 in-th, 


16-110. REPAIRING, The dolly bumper (11, 
figure 16-24) or pads (13 through 17) may be 
repaired as follows: 


a. Remove all of deteriorated or damaged 
pad or bumper. 


WARNING 


The following procedure specifies 
toluene, which 1s flammable and 
must not be used near heat or open 
flame. It is a toxtc solyent. In- 
halation of ils vapors or prolonged 
contact with the liquid can cause 
serlous injury or death. 


b. Remove all old adhesive from metal sur- 
face and uny louse adhesive from pad or bumper 
using toluene (Federal Specification T'- T- 548) 
and @ wooden paddle, 


WARNING 


The following procedure specifies 
trichlorocthylene, which is a toxic 
solvent, Inhalation of {ts vapors or 
prolonged contact with the Mquid 
can cause serious injury or death. 


c. Thoroughly clean entire bonding area of 
motal surface by wiping with a clean, lint-free 
cloth molstened with trichlerocthylene 
(MIL-T-27602), 


d. Apply one thin, even coat of adhesive 584 
(Coast Pro-Seal) to metal surface and pad or 
bumper, and allow adhesive to become tacky 
(approximately 15 minutes). To determine 
proper stage of tackiness, touch a knuckle or 
a piece of clean cellophane to adhesive and if 
adhesive adieres and does not pull away with 
knuckle or cellophane, the adhesive is ready 
fur bonding. 
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Volume | 
Index 
No. 
2 
3 
4 
5 
6 
q 
Description 
Pump mount 
tiedown (F~-1) 
Link (F-3) 
Turnbuckle (F-+3) 
Pin (F-3) 
Cable (F-3) 


Sleeve (F'-3) 


~e 


Part 
No, 


ne ae meme 


9019803 


9019804 
19-6019605-2 
9017367 
NAS1334C2C21 
28~-2-G 


RD191- 2002-1312 
NAS1047-12P090 


NAS1340C2C22 
28-2-G 


RD191-2002-1310 


9021527 


NAS1342-C2C- 26) 
RD191-2002-1110 


28-2-G 
AN530-6R6 


1,19153-0010-0004 


1a782-1 
12782-2 


MS20500- 1018 
MS20364-1018 


1.D153-0010-0021 


AN 10--64A 
AN10-66A 
54066-4 
AS65-5-6 
MS35333-41 
51664-R 


51664 -I. 


51042-9 


AN960-1216 
51042-4 


51042-2 
11761-4 
51042-7 
51042-1 
ASGO0-6-16 
AN960~616 
AS364-624 
51478 
AS65-4-6 
MS35334- 19 


meen err etere, 


Figure 16-24, Engine Handling Dolly (Sheet 1 of 2) 


Index Part 
_No, NO as 
1 §019806 

9019807 
19-9019805-1 
NAS1047-12P090 
NAS1340C2C22 
HD191-2002-1310 
28-2-G 

16-34 
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Description 
Gimbal strut tiedown 
(F-1) 
Link (F- 3) 
Cable (F-3) 
Pin (F-3) 
Pin (F-3) 
Sleeve (F-3) 
Cable (M-3) 
Turnbuckle (F-3) 
Pin (F-3) 
Sleeve (I--3) 
Cable (F-3) 
Tow bar (F-2) 
Pin (F-3) 
Cible (M~3) 
Sleeve (1-3) 
Screw (F«3) 
Washer (F-3} 
Left-hane caster 
(F-1) 
Right-hand caster 
(F-1) 
Nut (F-3) 
Nut {(I*-3) 
Washer (F-3) 
Bolt (F-3) 
Bolt (F-3) 
Swivel lock (F-1) 
Serew (F-3)} 
Lockwasher (IF-3) 
Right-hand brake 
(F~1) 
Left-hand brake 
(F~1) 
Pedal (F-3) 
Roll pin (F-3), 
3/16 by J-1/4 in, 
Washer (I'-3) 
Cam (F-3) 
Roll pin (F-3), 
3/16 by 1~1/8 in, 
Shoe (F~3) 
Spriag (F-3) 
Shift (F-3} 
Housing (*-2) 
Serew (F-3) 
Washer (F-3) 
Nut (F-3) 
Bracket (F-3) 
Screw (F- 3) 
Lockwasher (F-3) 
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Tndex Part Index Part 

No. No, Description No No, Description 

9 23059 Caster rig (F-2) 3188 Cone (F-2) 
11522-133 Axle (F-2) 10002Y-T18 Spacer (F'-2) 
AS364-1614 Nut (F-2) 6227-23 O-ring (F-2) 
51488- 243 Kingpin (F-2) 10034 Retainer (F-2) 
MS24665- 359 Cotter pin (F-2) 11 9021526-71 Bumper (F-3) 
A3320-20 Nut (F-2) 12 9021526-67 Locator (F-3) 
36029-SI. Raseplate (F-32) NAS1351~6-24P Screw (F-3) 
§0038-85 Lip seal (F-2) LD153-0010-0014 Washer (F-3) 
A~2344 Bearing (F-2) 13 9021526-59 Pad (F- 3) 
34062-SL-MB-1 Horn (F-2) 14 9021526-.65 Pad (F-3) 
MS15001-1 Fitting (F-3) 15 9021526-63 Pad (F~3) 
LM67048 Cone (F-2) 16 9021526-61 Pad (F-3) 
LM67010 Cup (F- 2) 1% 9021526-57 Pad {F-3) 
50041-10 Wafer seal (F-3) 18 9021526 Frame (X-1) 

10 79026-3 Wheel (F-2) N05016 Ring (F-3) 
11241-87 Reducer (I-2) NOSOI5 Ring (F-9) 
30077 Wheel (F-2) RD171-1032-0001 Plate (F-3) 


Figure 1u-24, 


e. Aline pad or bumper with metal surface 
before making contaet with adhesive. (A sheet 
of waxed paper placed between the pad or 
bumper and the metal surface will aid in posl- 
Uloning the pad or bumper and will not stick to 
the adhesive.) 


f, Roll or firmly press both pad or bumper 
and metal surface together to remove any air 
bubbles. Apoly approximately 10 psi even pres- 
sure by clamps or weights to pad or bumper, 
and allow adhesive to cure at room temperature 
for 24 hours, 


g. Remove excess adhesive by carefully 
wiping witha clean, Mnt-free cloth moistened 
with toluene (Federal Specification T'T- T-548). 


16-111. SERVICING. Servicing of engine 
§ handlii.y dolly consists of packing (Method Y) 
bearings of caster rig (9, figure 16-24) and 
wheel (10) with gear grease (MII.-G-23827) at 
j2-month intervals, Refer to section I for 
lubrication procedures (methods), 
16-112, SHIPPING AND STORING, 
16-113. Prepare engine handling dolly for ship- 
ping or storing in accordance with MIL-P-116, 
Method III, 


Engine Handling Dolly (Sheet 2 of 2) 


16-114. GIMBAL BEARING LOCK G4059, 


a 


16-115, DESCRIPTION, 

16-1186. The gimbal bearing lock, constructed 
of alloy steel, consists of two sockets and two 

spherical ends, The spherical ends are keyed 

to the sockets and screwed one within the other 
to provide adjustment, 


16-117, OPERATION. 


16-118. The gimbal bearing lock 1s used to 
immobilize the gimbal bearing, The gimbal 
bearing lock is a simple screwjack mechantsam 
with suckel-type interface mounts, Four gimbal 
bearing locks are positioned around the gimbal 
bearing. The length of the locks is adjusted as 
required to center and immobilize the gimbal, 


16-119, MAINTENANCE, 


16-120. ‘There are no special maintenance in- 
structions for the gimbal] bearing lock. Dis- 
assemble gimbal bearing lock a8 required to 
accomplish necessary repair or replacement. 
(Sea figure 16-25 for index and part numbers. ) 
Clean gimbal bearing lock, when applicable, w+ 
outhned in sectlon I, 
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iets AT 


Index Part 
No. No. 
1 9019952 
9019952- 38) 
2 N-5000-125 


Description 


Socket (F-3) 
Socket (F'-3) 
Ring (F+3) 


K 9019953 Splil washer (F-3) 
4 9019951 Socket (F-3) 
9019951-3(") Socket (F-3) 


5 9019954 
6 ANSIEBCLOR 
7 9019955 


(a) Units incorporating MD1 change. 


Spherical end (F-3) 
Nut (F-3) 
Spherical end (F-3) 


Figure 16-25. Gimbal Bearing Lock 
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16-121, SHIPPING AND STORING. 

16-122, Prepare gimbal bearing lock for ship- 

ping and storing in accordance with Rocketdy.ie 

Automated Packaging System (RA®S), codes 3G, 
1, 1, 00, EA, 00, and 0, and as follows: 


NOTE 


The gimbal hearing locks are a 
rotatable item and must be returned 
to Rocketdyne. The responsible 
Rocketdyne representative must 

be contacted for the required 
Shipping information, 


a. Inspect gimbal bearing lock for com- 
pleteness, 


b. Package 4 gimbal bearing locks ina set 
for shipping or storing, 


16-123, VERTICAL INSTALLER SLING G4060, 


ae ee Tee TP RRrheh OE Ort eT eee we ns EON at © witha SP 


16-124, DESCRIPTION, 

16-125. The vertical installer sling 1s a simple 
cable assembly consisting of three cables. Two 
of the cables incorporate safety-eye looks; the 
third eable incorporates a turnbuckle anda 
clevis hicing, The three cables are centrally 
connected to a lifting eye, (See figure 16-26 
for leading particulars, ) 

Length 236 inches 

Weight 200 pounds (approx) 
Maximuin load capacity 36,000 pounds 
Proof load 81,000 pounds 


Proof Joad (individual 
cable) 


27,000 pounds 


aN tty ol A lm ey 


Figure 16-26, Leading Particulars for 
Vertical Installer Sling 


Someel 


~ 
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16-126. OPERATION. 


16-127. The vertical installer sling, supported 
by a facility hoist, is used to lift Entine Vertical 
Installer G4049 wilhout the engine installed, 

The siiag attaches to three points on the in- 
stallec, and the turnbuckle is adjusted to level 
the installer, 


16-128. MAINTENANCE, 


16-129, There are no special matntenance in- 
structions for the vertical installer sling, except 
for proof testing, Disassemble sling as required 
to accomplish necessary repair or replacement, 
(See figure 16-27 for proof-test setup and figure 
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16-28 for index and part numbers. ) 


27,000 LI 
(TYP) 


INCHEASES OVER 5” MUST DE 
ACCOMPANIED BY A CORRESPONDING 
DECREASE IN WHIONT 10 PREVENT 
OVERLOADING SLING LEGS 


Figure 16-27. Recommended Proof- Test 
Setup for Vertical Installer Sling 


No. No. Description 

1 = 19-9022250 Cable (F-2) 

2 WNAS1047-20P120 Turnbuckle (F+3) 
57601A-2007 Nut (F-3) 

3. BLC-18-GT-38 Pin (F-3) 
I9191-2002-1314 Cable (M-3) 
28-2-G Sleeve (F-3) 


Figure 16-28, Vertical Installer Sling 


16-130. PROOF TESTING, Proof-test vertica: 
installer sling at 12-month intervals using weight 
listed in figure 16-27. The proof load required 
for proof testing must be a minimum of 150 per- 
cent of the working load of the sling. The proot- 
test interval may be extended if the sling is 
clean, packaged, and stored, [f proof-test ex- 
pires during storage, proof testing 1s mandatory 
before use, 
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WAR IC G 


Proof tests are hazardous; there- 
fore, special ps-ecautions must be 
taken, In addition to local and 
standard safety requirements, the 
test area must be cleared and ade- 
quate protection provided for test 
personnel, 


a. Obtain 3 solid test loads, maintaining 
maximum angular degrees, as shown in figure 
16-27, 


NOTE 


An alternale method of proof-testing 
may be accomplished by hydraulic 
loading, to provide straight-line pull 
of 27,000 pounds for each leg in 
unison, 


hb, Connect an - verhead hoist that has a mini- 
mum load capacity of 45 tons to sling lifting eye, 

ec, Positton sing over test loads, and connect 
sling legs to indi,idual test loads. 


d. Slewly lift test loads urtil loads clear 
floor, observing sling for any irregularities, 
and hold test loads for 3 minutes, 


e, Lower test loads to floor, and inspect 
sling for any distortion and cables for broken 
birands, frays, and kinks. 


f. Disconnect sling, and secure equipment, 


ff. Remove existing proof-load plate 
RD171-1032-0001 and, using stencil-cutting 
setting of a typewriter, transfer all information 
to new proof-load plate, {neluding new inspec- 
tion date, Install new plate where old plale 
was removed. 
16-131, SHIPPING AND STORING. 
16-132, Prepare vertical installer sling for 
shipping or storing in accordance with 
MIL-P-116, Method III. 


16-133, ENGINE SHIPPING BUTTRESS G4067. 


13-134, DESCRIPTION. 


16-135, The engine shipping buttress consists 
of a tubular frame, left-hand and right-hand 
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base assemblies, an adapter, and an adjustment 
screw, 
blies and must remain asa set. The frame is 
made from steel tubing welded into an A-frame, 
with four attach points, The base assemblies 
are made from steel I-beams and incorporate 
attach fittings for the frame attach points. All 
attaching hardware is secured to the frame and 
base assemblies, A turnbuckle ts attached to 
each base to provide addttional tiedown for Air 
Transport Enzine Handler G4044, On units 
incorporating MD3 change, new tiedown equip- 
ment, Including a single base and turnbuckles 
and two tiedown adapters and shackles, is added. 
The adapter is made fram Steel plate formed to 
cover the gimbal bearing. The adjustment screw 
is made from a Solid steel tube that incorporates 
wrench flats and threads on one end and lockpin 
holes at different locations on the body. 

16-136, OPERATION, 
16-137, 
to he used only during transportation of the en- 
gine in atreraft PG3?77 to prevent forward nove- 
ment of the engine and alr transport engine 
handler during landing. On units ineorporating 
MD3 change, the shipping buttress includes tie- 
down provisions for transporting the engine in 
aircraft C133, The frame forward attach points 
and the base assemblies are attached to the shipe 
ping pallet: the frame rear attach points are 
attached to the base assemblies, An adapter 
stored on the frame is used as the contact plate 
between the engine and engine shipping buttress. 


16-138. MAINTENANCE. 


16-139, Maintenance of .he engine sht oping 
buttress consists of disassembiiny: and assem- 
bling. Repaint surface area and/or Ictlering, 
as required, whea paint becomes chipped, 
seralched, or worn and when lettering becomes 
illegible, (Refer to section J tor painting {nfor- 
mation.) Clean surface area, when applicable, 
as outlined in section I, 


16-140. DISASSEMBLING, Disassemble engine 
shipping buttress as required to accomplish 
necessary repair or replacement, (See figure 
16-29 for index and part numbers. ) 


The engine shipping buttress is desipned 


The frame and bases are matched assem- - 
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LNITS INCORPORATING 
MDI CHANGE 


FE del 


Figure 16-29, Engine Shipping Buttress (Sheet 1 of 2) 
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Index Part Index Part 
No, No, Description No, No, Description 
1 9025044 Bolt (F-3) 14 9014224-3 Base (X-1) 
2 9022863 Tab (F-3) 15 9014224-5 Base (X-~1) 
RD191-2002-1318 Wire rose (M-3) 16 9021723 Buttress (X-2) 
28-2-G Sleeve (F-3) 17 9017391 Turnbuckle (F-1) 
MS35333-60 Washer (F-3) BLSI4GT27 Pin (F-3) 
3 NAS1$56DS2845 Pin (F-3) RD191-2002-1314 Cable (M-3) 
RND191-2002-1308 Cable (M-3) ee Sleeve (+3) 
28-2-G Sleeve (F-3) 18 = 902668348) (ay Base (X-1) 
4 9022866 Screw (F-3) 19 NAS(047-12P090 i Turnbuckle {F-1) 
5  NASGTOAG Nut (F-3) BLS-10-GT-22'"", | Pin (F-3) 
6 RD153-0113-0076 Washer (F-3) RDIGI-2 02-1418" Cable (M-1) 
7 ANG~22A Bolt (F+3) 28-2-G ‘ ; Sleev> (F- 3) 
8 9022867 Plate (F-3) 20 9026654-1'9/ Tiesios... adapter 
9 FDC1390M-14-20 Fastener (F-9) (1) left-hand (¥-1) 
RD191-2002-1308 Cable (F-3) 8026654-2" Tiedown adapter 
28~2-G Sleeve (F-3) fa) right-hand {X-1) 
10 9022864 Adapter (F-1)} 21 Denar # Shackle {F-7) 
1] 31 FKF1210 Nut (F-3) 22 =©9026655'" (Poll (F-3) 
12 MS27183-23 Washer (F-3) 1.0153-0019-9029" Washer (F-3) 


13 12705~16C-20C Bolt (F-3) 


(a} Units fneorporating MD3 change, 


re oe ey rr or er 


F5aNE- 18214 Nut (F-3) 


figure 16-29, fngine Shipping Butlress (Sheet 2 of 2) 


16-141. ASSEMBLING, (Sce figure 16-29.) 


The folowing steps include the special instruc- 


tions required during assembly; 
a. Torque nul (5) to 210-280 in-lb, 
b, Torque nut (11) to 185-240 ft-lb. 
16-142, SHIPPING AND STORING, 


16-143. Prepare engine shipping buttress for 
shipping or storing in accordance with 
Rocketdyne Automated Packaging System 
(RAPS), .odes 10, 1, Z, 00, 44, 00, and 0, 
On units Incorporating MD3 chaage, the tle- 
down equipment not in use will accompany the 
shipping buttress in transit, to provide the 
capability of transporting the engine efther in 
alreraft PG$77 or C133. 


16-144, COMPONENT HANDLING FIXTURE 


ee are 


16-145, DESCRIPTION. 
16-146, The component handling fixture sel 


consists of 23 separate items: 5 fixtures, 2 
slings, 15 adapters, and one support, The 
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fixtures are constructed of steal tubing, incor- 
porating lifting eyes and adapter altaching lock- 
pins, The fixture's design is such that the 
center of gravlly (8 maintained on the component 
during handling, The duterface sling consists of 
four cables, a itt ring, and four adapters, The 
cables are attachad to the Hft ring, and an 
adapter is attached to each cable with lockpins. 
The heat exchanger sling consists of four cables, 
a spreader bar, a Uft ring, and an adaptor. Two 
cables are attached to the Itt ring, and the 
spreader bar and the othor (wo cables are 
attached to (he spreader bar and the adapter, 
The adapters are constructed of aluminum, 
incorporating a spud for attachment to the fix- 
tures and stud fittings for attachment to com- 
ponents, The support cangists of a clreular 
two-plece support with two clevis locks and 

four adjustment screws. (See figure 16-30 

for leading particulars, } 


16-147. OPERATION, 


16-148, The component handling fixture set is 
used to support engine components during re- 
moval and installation, The fixture set ls de- 
signed to handie components with the engine in 
either the vertical or horizontal position, The 
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Weight Load Capacity 
Nomenclature = (}’ounds) (Pounds) 
No. 1 C-beam fixture 40 
No. 2 C-beam fixture 50 290 
No, 3 C-beam fiature 63 365 


Gimbal support i 288 


Gimbal block injector 375 3,810 
dome fixture 

Lift fixture 13 4,295 
Interface panel sling 30 600 
Heat exchanger sling 165 1,076 
No. 1 fuel line adapter 32 290 
No. 2 fuel line adapter 32 254 
No. 1 oxidizer line u 510 
adapter 

No. 2 oxidizer line 37 420 
adapter 

Fuel inlet elbow 26 110 
adapter 

Main fuel valve adapter 21 ares 112 
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Weipht Load Capacity 

Nomepeclature (Pounds) (Pounds) 
Main oxidizer valve 21 210 
adapter 
Gas generator 25 265 
adapter 
Dome and gimbal 40 3, 760 
block lifting adapter 
Injector liftingadapter 32 1,555 
No. 1 rigid fuel duet 32 107 
adapter 
No, 2 rigid fuel duct 25 88 
adapter 
No. 1 rigid oxidizer 28 125 
duct adapter 
No. 2 rigid oxidizer 27 91 
duct adapter 
Main fuel vaive solid 13 112 
lines adapter 
Turbopump support 19 2,200 
strut 


Figure 16-30, Leading Particulars for Component Handling Fixture Set 


fixtures or slings, suspended from an overhead 
crane, are attached to the adapter after it is in- 
stalled on a component, Sinee the adapters are 
of lightwelght construction, they are casily In- 
stalled by hanct on the components, Each fixture 
{gs designed to be adaptable to moro than one 
adapter and component combination, Placardtng 
or. the fixtures indicates the lifting point to be 
used when handling specific components. 

16-149, MAINTENANCE. 

16-150. Maintenance of component handling 
fixture set consists of proof testing, disassem-~ 
bling, and assembling, Repaint surface area 
and lellering, as required, when paint becomes 
chipped, scratched, or worn and whan lettering 
becomes iNegible. (Refer to section I for paint- 
ing information.) Clean .omponent handling 
fixture sot, when applicable, as outlined in 
section I, 


16-151, PROOF TESTING, Froof-test compo- 
nent handling fixture set at 12-month intervals 
using adapter, fixture, T'-tool, and test weight 
specified in figure 16-31, Either weights that 
equal the teat weight specified in gure 16-31 


(where applicable) or dynamometers with a 
corresponding range may be used, The proof 
load required for proof testing must be a mini- 
mum of 150 percent of the working loaa of the 
adapter, fixture, or sling. The proof-test 
interval may be extended for all items of the 
fixture set if the set ts clean, packaged, and 
stored and condition 5 of figure 16-2 exists, If 
proof -test expires during storage of the inter- 
face panel sling and heat exchanger sling, proof 
testing is mandatory for the slings before use. 


WARNING 


Proof tests are hazardous; there- 
fore special precautions must be 
taken. In addition to local and 
standard safety requirements, the 
test area must ve cleared and ade- 
quate protection provided for test 
personnel, 


i. Obtain adapter, fixture, T-tool, and test 
weight or dynamometer, as applicable, listed in 
figure 16-31, 
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Soho ge RAS: 
FINVGU RE 
Wilt wy 


MOL CsBRAM 
PIRTLIE 
yO24921- 14 


NOL FP Ry 
LISF ADAPTER 
9024131 


AO TC EAA 
FIX TdF 


hep 1 CORI ZK EL 9OZF92L It 


LINE ADAPTER 
AI 24124 


ma NOD SAPO TPT AB A 
PISE ADALTEME 
9020242 


~~ DAMS 
WEIGHT 
TIXTI RE 
bo a9sny 
OUANISTS 
WIC 
WEIGHE FIXTOME 
POA TL Ut Ten sods 
RUKIA 
ase | 


NO. EC-BEAM 
FIXTURE 
902492 Le 1] tena, 


AQ, 1 C-HEAM 
FAXTUKE 
902492 1- LP my 


SQ, 1 C ARAM 
RIATCHE 
9024921: 11 


a 
NO. 2 FURL Ly Pee eee 
ANE Th 
EISEAUAL TER ~PUMALY WEIGH 
FIXTURE [8041025 
4 
h3 eyanen tn ee 
at ("7 —— 
\ : 
DUMMY 
WHONT NO. 2 GID FUEL 
PIX (HE DUCT ADAPTER 
1-509 1024 90254J2 


DUMMY 
WEIGHT 

FIX THICK 
T+ 40399393 


WO. 1 RIGID FUEL 
DUCT ADAPTER 
9024431 


Fi-5-1-21 


Figure 16-31, Recommended Proof-Test Setup for Component Handling Fixture Set (Sheet 1 of 4) 
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NO 10 -TBAM 


NO 2 RIGID 
OXIMZER DUCT 
ADAPTER 9025434 


ne MMY DUMMY 
WEIGH F NO. | RIGID “8 
FIXTURE OXIDIZER DUCT earn 

T+ 5041026 ADAPTER 0025433 T- 804 (027 — 


80, STEAM fr hO, SCS BEAM 


FIXTURE 3 WE 
6og4nad-it goe4nade 
MAIN EVEL 
VALY" ADAPTER 
0020011 

MAIN OXEDIZER 


VALVE ADAPTER 
9020250 


—— DUMALY 
WEIGHT 
FIXTURE 
1+ 6040110 


NO, 9 C-DLAM 


: DUMMY 

Hidde Ye i Whicnt 
FIXNTURE 
T+ 5040113 


DUMMY WFAGHT 
FISTURE 


T- 5047384 — MAJIN FUEL VALVE 


SOLID LINES ADAPTER 
9023463 


9024921-t1 


FINIURE KO, 1 C-REAM 
GO2402) ae, @ FIXTURE, 


Section XVI 


SO, LC HF AM 
HIX TURE 
902492)-11 


DLMMY 
WEROUT 
FIXTURE 
Ts 40101 ~ 


om FURL INLET 
FLBOW ADAPTER 
0024436 


Fb-S- 4.22 


Figure 16-31, Recommended Proof-Test Setup for Component Handling Fixture Set (Sheet 2 of 4) 
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Section XVI 


RO 2 f RAS 
a> ay 
SRA ih 


GAS GES EMA SOR 
ADALTEH 
4024427 


1 
uw 


DULAIMY 
WEIOUT 
PIX TCHE 
JT. 8039392 


INJECTOR DOME, 
GIMBAL BLOCK 
FIXTURE 002493) 


DOME AND GOIMPAL BLOCK 
LAP TING ADAP LER 0024906 


UMM Y WEIGHT 
PIXT Ute T-8040107 


IN TEE ALE 
PANE I. 
BLING 
209415 


DUMMY 
WEIGHT 
VUATURE 
‘T'-6039391 


oO} UNITS INCORPORATING MDZ CHANGE 


R-3896-5 
Volume 1 


VART FIXTURE 
9024912 


SISO TOR 


CURTING 
DOME AND GIMBAL ADAPTER 


BLOCK Lik FING $02490y 
ADAVTET¢ 9024906 


DUMMY 

WRIGHT DUMMY. 

FIXTURE WEIGHT 

T5040 107 FAATUTE, 
T+ 5040407 


INJEC TOR, DOME, 
GIMBAL, BLOCK 
FIXSUNE 9024931 


GIMBAL 
SUPPORT 
9024929 


DUAIMS 
WHIGHT 
FIATuin 
f-S0401 12 


2 WRAT 


EMC HANG ME 
SLING 
9024425 


DUMMY 
WEIGHT 
FIXTURE 
T- 5030394 


Ped. 3-23 


Figure 16-31, Recommended Proof-Test Setup for Component Handing Fixture Sct (Sheet 3 of 4) 
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R-3896-5 Section XVI 


Volume I 
T-Tool Test Load 
Adapter/ Fixture/ Weight (Pounds +5% Proof Load 
Support SHng T-Tool (Pounds) Except as Noted) (Pounds) 
-- 9024921-11 -- “- -- 1, 100 
9024429 9024921-11 T-5039393 130 890 1,020 
9020242 9024921-11 T-5039393 130 710 840 
9024431 9024921-11 T~-5039393 130 460 590 
9024434 9024921-11 T~5039393 130 380 508 
9025431 9024921-11 T-5041024 82 135 214 
6025432 9024921-11 T-5041026 70 105 176 
9025433 9024921-11 T-5041026 47 200 250 
9025434 9024921-11 T-5041027 39 145 182 
9024436 9024921-11 T-5040101 70 145 216 
-- 902492311 -~ -- -- 710 
9020248 9024923-11 T-5040110 35 190 224 
9020250 9024923-11 T-5040113 16 405 420 
9025463 9024923~11 T-5047384 221 0 224 
=~ 9024918 -~ _ 7 580 
9024427 9024918 T-5039302 29 500 530 
-~ 9024912 ad ~e “- 8, 690 
9024906 9024912 T-5040107 1J1 7,400 +1% 7,525 
0024906 9024912 T-5040107 131 7,400 21% 7,525 
9024008 9024912 T-5040107 131 2,980 12% 3,110 
“- 9024931 “- -- “ 7,620 
9024906 9024931 T-5040107 131 7,400 41% 7,525 
9024906 9024931 5040107 131 7,400 +1% 7,525 
9024929 8024931 T-5040112 114 575 576 
o- 0024915 T-6039301 226 975 1,200 
=~ 9024925 T~60309394 2,150 0 2,152 


Figure 16-31. Recornmended Proof-Test Setup for Component Handling Fixture Sct (Sheet 4 of 4) 
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R-3806-5 


Volume I 


NOTE 


The proof-test procedures are not 
necessarily performed in the oraer 
presented, Individual {tems may 
be proof tested by performing the 
applicable steps. 


b, Connect specified fixture to overhead 
holst, attach specified adapter spue to fixture 
with lockpin, and attach specified T-tool to 
adapter (figure 16-31). 


c. Install dynamometer between T-tool 
and floor anchor point, or attach specified 
test weight to T-tool. 


d, Using holst, lift test weight or apply 
tension on hoist until dynamometer indicates 
required weight, and hold for 3 minutes. 


ec, Luwer test load to floor or relieve ten- 
sion on holst and inspect adapter and fixture 
for distortion or ylolding. 


f. Rotate adapter and T-tool 90 degrees on 
fixture, and repeat steps c through a. 


g. Repeat steps c through f vith fixture 
connected to other spud of adapter 9020250, 


h. Perform steps | through r and repeat 
procedures outlined in steps b through ¢ for 
each step. 


i. Attach adapter 9024906 to T-tool 
T-5040107 by installing bolts through holes 
in T~tool and {nto tapped holes of adapter, 
Torque bolts to 240-310 {t-)b. 


j. Remove bolts installed in step h and 
reinstall bolts through holes in adapter and 
into tapped holes of T-tool. Torque bolts to 
240-310 ft-lb, 
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k, Remove adapter 9024906, and install 
adapter 9024909 in its place. Torque bolts 
to 240-310 ft-lb. 


1, Repeat step i, and attach hoist to fixture 
9024931 lower lifting eye. Support upper end 
of fixture to maintain a horizontal position, 


m. Repeat step j, and attach hoist to fixture 
9024031 DOME & INJECTOR lifting eye. 


n. Remove adapter 9024906 and T-tool 
T-5040107 from fixture 9024931, 


o. Attach T-tool T-5040112 to fixture 
9024931, and attach support 90249290 to ‘T-tool. 
Make sure holst Is attached to fixture DOME & 
INJECTOR lifting eye. 


p. Notate support 9024929 ninety degrees 
ata timo, and apply load until all 4 adjusting 
acraws have appeared at bottom posttion, 


q. Connect sling 8024915 to hotst, and 
attach adapters of sling to 4 corners of ‘T-tool 
T-6039901. Apply load to sling. 


r, Disconnect 2 legs of sling at a tlme, and 
apply a load to cach pair. 


8. Connect sling 9024925 to hoist, and {n- 
stall 4 machine screws 20094-4F-i2C (Standard 
Pressed Steel Co), or equivalent, in top of 
cylinder, Alternately turn cach screw until 
tight. 


t. Turn handwheel fully counterclockwise, 
place adapter around T-tool T-5039394, and 
turn handwheel clockwise until cylinder spring 
bottoms out, 


u. Repeat steps d and e with adapter In 
horizontal and vertical positions. 


R-3896-5 
Volume I 


v. Remove 4 machine serews (Step s). 


w. Remove existing proof-load plate 
RD171-1032-0001 and, using stencil-cutting 
setting of a typewriter, transfer all information 
to new proof-load plate, including new inspec- 
tion date. Install new plate where old plate 
was removed, 


16-152, DISASSEMBLING. Disassemble 
component handling fixture set as required to 
accomplish necessary repair or replacement, 
(See figure 16-32 for index and part numbers, ) 


16-153. ASSEMBLING. (See figure 16-32.) 
The following steps include the special instruc- 
tions required during assembly: 


a. Torque nuts of lifting-eye attaching bolts 
of fixtures (1, 3) to 210-280 in-lb, 


b. Torque nuts of lifting-eye attaching bolts 
of fixture (2) to 520-680 in-ib. 


e. Torque nut of arm attaching holt to 
1,009-1, 200 in-lb and nuts of turnbuckle 
attaching bolts to 1,450-1,920 in-Ih of fix- 
ture (5), 


d, Torque nuts of plate attaching bolts of 
Shug (8) to 290-399 in-lb, 


e, Torque nuts of spud attaching bolts of 
adapters (9, 10, 11, 12, 14, 16, 19, 20, 21, 
22, 23) to 330-430 in-Ib. 


Section XVI 
Paragraphs 16-152 to 16-153 


{, Adjust nut 52NTE 182 on fittings 9025182 
and 9025169 to establish a 0,.003- to 0,006-inch 
gap between nut and plate 9024949 or washer 
9025170 on adapters (9, 10, 11, 12, 15, 19, 
20, 21, 22). 


g. Torque nut of stud fitting 33115 of adapters 
(9, 10, 11, 12, 18, 15, 16, 19, 20, 21, 22, 23) 
to 100-140 in=)b, 


h. Position actuation pin of stud fitting 
33115 within 2 degrees of position shown in 
figure 16-32. 


i, Torque nuts of spud attachiag bolts of 
adapter (13) to 120-155 in-Ib, 


j. Torque nuts of sustainer and pad attaching 
screws of adapter (14) to 8-19 in-lb, 


k. Torque nut of spud artaching bolt to 
61-75 in-lb and nut of pad attaching screw 
to 20-26 in-lb on adapter (15), 


I, Torque nuts of bumper attaching bolts 
of adapters (19, 20, 21, 22) to 2-8 in-lb above 
locking torque. 
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Section XVI IR- 3896-5 
Volume J 


F1-$-1-26 


Figure 16-32, Component Handling Fixture Set (Sheet 1 of 7) 
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R-3896-5 Section XVI 
Volume I 


UNITS NOT INCORPORATING MD? CHANGE 


(aj UNITS INCORPORATING MD2 CHANGE 
EES ACTUATION FIN TO BE WITHIN 2 OF POSIFION SHOWN 


Figure 16-32, Component Handling Fixture Set (Sheet 2 of 7) 
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Section XVI R-3996-5 
Voiuine I 


TYPICAL 


Bry y ACTLATION PIS TO BE WITHIN 2° OF POSITION SHOWN 


Figure 16-32, Component Handling Fixture Set (Sheet 3 of 7) 
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R-3896-5 Section XVI 
Volume [ 
2 Index Part 
No, No. Description No, No, Description 
1 90249212) No. 1 C-beam NAS1341C2C26—~Pin (F-3) 
fixture (F~1) RD191-2002-1208 Cable (F-3) 
9024921-11 No. 1 C-heam 28-2-G Sleeve (F-3) 
fixture (F-1) 5B28-41-4A Bolt (F-3) 
9024022 Lift fixture (X-3) 924934 Body (F-3) 
0025157 Eye (F-3) 9024903 Spacer (F~3) 
AN104921 Bolt (F-3) 9024905 Spacer (¥-3) 
LD153-0010-0013 Washer (F-3) LWEP22-1b- tu Bolt (F-3) 
MS20500- 624 Nut (F-3) L.D153-0010-0028 Washer (F-3) 
NAS1340C2C53F Pin (F-3) NAS1022-C16 Nut {F-3) 
#D191-2002-1312 Cable (F-3) 9024904 Turnbuckle (F-1) 
28-2-G Sleeve (F-3) M8§21250- 10018 Bolt (F-3) 
2 9024918 No. 2 C-beam MS2002-10 Washer (F-3) 
fixture (F+1) MS2002C 10 Washer (F'~3) 
9024919 Lift fixture (X-3) MS20364-1018C Nut (F-3) 
9024920 Eye (X-3) 9024913 Eye (F-3) 
AN8~46 Bolt (F-3) NAS1331C2C24 Pin (F-3) 
LD153-0010-0018 Washer (F-3) RD191-2002-121 Cable (F-3) 
M320500~820 Nut (#~-3) 28-2-G Sleeve (F-3) 
NAS1340C2C53F Pin (F~-3) 6 9024912 Lift fixture (F-1) 
RD1$1-2002+-1312 Cable (F-3) 9024907 Eye (F-3) 
28-2-G,) Sleeve (F-3) NAS134102C24 Pin (F-3) 
3 9024923 No. 3 C-beam RD191-2002-1210 Cable (F-3) 
fixture (F-1) 28-2-G Sleeve (F-3) 
9024023-11 No, 3 C-heam 7 9024815 Interface panel 
fixture (F+1) sling (F~1) 
9024924 Lift flature (X-3) 19-90924933 Cable (F-3) 
9025157 Eye (F-3) 9025173 Adapter (F-3) 
AN104921 Bolt (¥-3) 9025174 Adapter (F+3) 
LDIE3-0v10-0013 Washer (F-3) NAS1341C5C15D Pin (F-3) 
MS?0560-624 Nut (F-3) RD193-2002-1310 Cable (F-3) 
NASi340C2C53¥ Pin (F-3) 28~2-G Sleeve (F~3) 
RDN191-2002-1214 Cable (F-3) NAS13I36C5C16D Pin (F-3} 
28-2-G Sleeve (F-3) RD191-2002-1916 Cable (F-3) 

4 9024929 Gimbal support (F-1) 28-2-G Sleeve (F-3) 
9024908 Support (F- 2} 8 9024925 Heat exchanger 
TC-4A-CA2 Handle (I-3) (b) sling (F-1) 
2W2B-33~40-125 Washer (F~3) 9024925+11 Heat exchanger 
SWB-2CA2 Bolt (F-3) sling (F-1) 
9024910 Screw (F-3) 19-9024927 Cable (F-3) 
AN3186-8 Nut (F~3) 9024926) Bar (F-3) 
23-8-500-1000 Pin (F-3} 9026919 Sling leg (F-3) 


RD191-2002~1214 


Cable (F-3) 19-9026920) ' 


Cable (F-3) 


28-1-C Sleeve (F-3) MS20392-11U52 Pin (F-3) 

5 9024031 Injector, dome, MS24666-439 Pin (F- 3) 
gimbal block 19-9024928 Cable (F-3) 

fixture (F-1) NAS1342S528ivD Pin (F-3) 
0024914 Frame (X-2) RD191-2002-1310 Cable (F-3) 
9024439 Arm (F-3) 28-2=G Sleeve (F-3) 

9024442 Lug (F-1) 


(a) Contained in units with serial numbers 1001 through 1004. 
(o) Units incorporating MD2 change. 


es ana eceten eme ete  e  ooe 


Figure 16-32. Component Handling Fixture Set (Sheet 4 of 7) 
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Section XVI 
Index Part 
No, No. 
8 AN320-16 
(cont) MS27183-27 
MS24685- 202 
9024441-1 
NAS1102- 6-47 
LD158-0010~-0013 
NAS679A6 
9024441-2 


i) 


16-52 


NAS1102-6-30 
LD153-0010-0013 
NAS879A6 
9024440 
9024446 
MS20002-8 
MS20500-820 
NAS133756S08D 
RD191-2002-1308 
28-2-G 
19-9025180 
MS20392-6C29 
Ms20002-7 
MS24665- 283 
9025176 
9025172 
MS820392-8C85 
MS20002-9 
MS824665-353 
9025198 
9025175 
23-S-250-0812 
607 
MS20002- 20 
19-9025181 
9025197 
MS20002-7 
9025177 
9024431 


9025183 

9026151 
ANT-11A 
LD153-0010-0016 
NAS6T9A7 

33115 
LD158~0010-0014 
NASGT9A6 
9024949 

9025182 
SaN TE 182 


Figure lu-32, Component Handling Fixture Set (Sheet 5 of 7) 


R-3896-5 
Volume I 


Description 


Nut (F-3) 
Washer (F-3) 
Cotter pin (F-3) 
Plate (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Plate (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Adapter (X-2) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Pin (f-3) 
Cable (F-3) 
Sleeve (F-3) 
Cable (F-3) 
Pin (F-3) 
Washer (F-3) 
Cotter pin (F-3) 
Cylinder (F-3) 
Lug (F-3) 
Pin (F-3) 
Washer (F-3) 
Cotter pin (F-3) 
Hand wheel (F'-3) 
Shaft (F-3) 
Pin (F~3) 
Bearing (F-3) 
Washer (F-3) 
Spring (F-3) 
Bolt (F-3) 
Washer (F-3) 
Sleeve (F-2) 
No. 1 fuel line 
adapter (F-1) 
Adapter (X-2) 
Spud (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Stud fitting (F~3) 
Washer (F-8) 


. Nut (F-3) 


Plate (F-3) 
Fitting (F-3) 
Nut (F-3) 
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No. 2 fuel line 


9024434 


9025184 

9025152 

ANT-114 

L.D153-0010-0016 

NAS679A7 

33115 

LDi53-0010-0014 

NAS679A6 

9024949 

9025182 

52N TE 182 
9024429 


9025185 

9025153 

AN4T-11A 

LD153-0010-0016 

NAS679A7 

33115 

LDi53-0010-0014 

NAS679A6 

9024949 

9025182 

52NTE1B2 
8020242 


9025186 

9025154 

ANT7-11A 

LD153-0016-0016 

NAS679C7 

33115 

LD153-0010-0014 

NAS6T9A6 

9024949 

9035182 

52NTE182 
9024436 


9925189 

9025155 

AN5-43 

AN5-11 
LD153-0010-0011 
NAS679C5 

33115 
LD153-0010-0013 


Description 


adapter (F-1) 
Adapter (X-2) 
Spud (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Stud fitting (F-3) 
Washer (F-3) 
Nut (F~3) 
Plate (F~3) 
Fitting (F-3) 
Nut (F-3) 


No. 1 oxidizer line 


adapter (F-1) 
Adapter (X~2) 
Spud (X-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Stud fitting (F-3) 
Washer (F-3) 
Nut (F-3) 
Plate (X-3) 
Fitting (F-3) 
Nut (F-3) 


No. 2 oxidizer line 


adapter (F-1) 
Adapter (X-2) 
Spud (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F~3) 
Stud fitting (F-3) 
Washer (F-3) 
Nut (F-3) 
Plate (F-3) 
Fitting (F-3) 
Nut (F-3) 


Fuel inlet elbow 


adapter (F-7) 
Adapter (4-2) 
Spud (#-3) 

Bolt (F~3) 

Bolt (F-3) 
Washer (F-3) 
Nut (F~3} 

Stud fitting (F-3) 
Washer (F-3) 


Part 
No. 


Index 
No, 


NAS679A86 

9025191 

9025194 
9020248 


13 
(cont) 


14 


9025456 
9025457 
ANT-14A 
LD153-0010-0018 
M820500-720 
9025458 
AN509C10-13 
RD153-0113-0028 
NASGT9A3W 
9025459 
KSBY-8C 
9025460 
9025462 
AN509C10-15 
LP153-0010-0007 
NAS6T9A3SW 
RD191-2002-1312 
28-2-G 

9020250 


9020249 
9020240 
NAS1004-7TA 
RD153-1002-0004 
NAS679C4W 
9024911 
AN509C416R2! 
RD153~-0113-0048 
NAS6T9C4IW 
499115 
9025169 
9025170 
LD153-0010-0014 
52N TE 182 
NAS679A6 
9024427 


15 


16 


8024426 

9024847 
ANT-11A 
LD153-0014-0019 
M820500-720 
9024437 

9024438 
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Volume I 
Index Part 
Description No, No, 
Nut (F-~3) MS171590 
Cap (F-3) 33115 
Housing (F-3) 1.D153-0014-0017 
Main ‘uel valve MS20500--624 
adapter (F-1) MS27153-14 
Adapter (X-3)} NASE79ABW 
Spud (F-3) 17 9024906 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) $025178 
Pad (F-3) 9025188 
Screw (F-3) §B28-41-5A4 
Washer (F-3) RD191-2062-1310 
Nut (F-3) 28-2-G 
Bolt (F-3) 18 9024909 
Bearing (F-3) 
Retainer (F-3) 9025179 
Sustainer (F-3) 9025187 
Screw (F-3) 5628-41-54 


Washer (F-3) 
Nut (F-3) 
Cable (F-3) 
Sleeve (F-3) 
Main oxidizer valve 
adapter (F-1) 
Adapter (X-2) 
Spud (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Fad (F-3) 
Screw (F-3) 
Washer (F-3) 
Nut (F-3) 
Stid fitting (F-3) 
Fitting (F-3) 
Washer (F-3) 
Washer (F-3) 
Nut (F-3) 
Nut (F~3) 
Gas generator 
adapter (F-1) 
Adapter (F~1) 
Spud (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 
Lug (X-3) 
Lug (X-3) 


RD191~-2002-1316 
28-2-G 


Description 


Pin (F-3) 
Stud fitting (F-3) 
Washer (F-3) 
Nut (F-3) 
Washer (F-3) 
Nut (F-3) 
Dome and gimb:l 
block lifting 
adenter (F-1) 
Adapter (F-3) 
Bolt (F+3) 
Bolt assembly (F-3) 
Cable (F- 3) 
Sleeve (F-3) 
Injector lifting 
adapter (F~1) 
Adapter (F-3) 
Bolt (F-3) 
Bolt assembly (F-3) 
Cabie (F-3) 
Sleeve (F-3) 


19 9025431 No, 1 rigid fuel duct 
adapter (F-1) 
9025435 Adapter (X-2) 
9025154 Spud (F-3) 
AN101413 Bolt (F-3) 
MS20002-7 Washer (F--3) 
NAS679A7 Nut (F-3) 
9025182 Fitting (F-3) 
52NTE182 Nut (F-3) 
9024948 Plate (F-3) 
33115 Stud fitting (F-3) 
MS20002-6 Washer (F-3) 
NAS679A6 Nut (F-3) 
9025443 Bumper (F-3) 
AN101121 Bolt (F-3) 
RD153-0113-0048 Washer (F-3) 
M820002-4 Washer (F-3) 
NAS679A4 Nut (F-3) 
20 9025432 No. 2 rigid fuel duct 
adapter (F+1) 
9025496 Adapter (X-2) 
9025154 Spud (F-3) 
ANI101413 Bolt (F-3) 
MS20002-7 Washer (F-3) 
NAS678A7 Nut (F-3) 
9025182 Fitting (F-3) 
52N TE 182 Nut (F-3) 
9024949 Plate (F-3) 
| Dinner eens 


Figure 16-32. Component Handling Fixture Set (Sheet 6 of 7) 
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Volume I 


Index Part 
No. No. Description 
20 33115 Stud fitting (F-3) 
(cont) MS820002-6 Washer (F-3) 
NAS679A86 Nut (F-3) 
9025443 Burnper (F-3) 
AN101121 Bolt (F-3) 
RD153-0113-0048 Washer (F-3) 
MS20002-4 Vasher (F-3) 
NAS679.A4 Nut (F-3) 
al 9025433 No. 1 rigid oxidizer 
duct adapter (F-1) 
9025437 Adapter (X-2) 
9025154 Spud (F-3) 
AN101413 Bolt (F-3) 
MS20002-7 Washer (F-3) 
NASBT9AT Nut (F-3) 
9025182 Fitting (F-3) 
52NTHh182 Nut (F -3) 
9024949 Plate (F-3) 
33115 Stud fitting (F-3) 
MS20002-6 Washer (F-3) 
NAS679A56 Nut (F-3) 
9025445 Bumper (F--3) 
RD153-0113-0048 Washer (F-3) 
ANI01121 Bolt (F-3) 
M520002-4 Washer (F-3) 
NAS670A4 Nut (F-3) 
a2 9025434 No. 2 rigid oxidizer 
duct adapter (F-1) 
9025438 Adapter (X-2) 
9025154 Spud (F-3) 
AN101414 Bolt (F-3) 
MS20002-7 Washer (F-3) 
NASBI9AT Nut (F-3) 
9025182 Fitting (F-3) 
52NTE 182 Nut (F-3) 
90240 19 Plate (F-3) 
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Part 
No, 


33115 

MS20002 -6 
NAS679AE 
9025445 
AN101121 
RD1i53-0113-0048 
MS20002-4 
NAS679A4 


23 9025463 


9025464 
9025457 
ANT-13A 
MS20500- 720 
LD153-0010-0016 
9025465 
9025191 
33115 
LD153-0010--0013 
NAS679C6 
a4 9025193 
9025468 
51320-25 
51320+35 
RD191- 2002-1324 
28-2-G 


Descriptlor 


Stud fitting (F-3) 
Washes (F-3) 
Nut (F-3) 
Bumper (F-3) 
Bolt (F-3) 
Washer (F-3} 
Washe (F-3) 
Nut (F'=3)} 

Main fuel valve 
solid lines adapter 
(F~1) 

Adapter (X-2) 
Spud (F-3) 

Bolt (F~3) 

Nut (F-3) 
Washer (F-3) 
Housing (F-3) 
Cap (F-3} 

Stud fitting (F-3) 
Washer (F-3) 
Nut (F'~3) 

Turbopump support 

strut (F-1) 
Strut (X-2) 
Pin (F+3) 
Pin (F-49) 
Cable (F-3) 

Sleeve (F-3) 


A PAI tt TE, 


Figure 16-32. Component Handling Fixture Set (Sheet 7 of 7) 
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16-154. SHIPPING AND STORING, 


16-155. Prepare component handling fixture 
set for shipping or storing in accordance with 
Rocketdyne Automated Packaging System 

(RAPS), codes 10, 1, 0, 00, EA, LK, and K, 


18-156. ENGINE HANDLER G4069. 
16-157, DESCRIPTION. 


16-158, The engine handler is a rectangular 
chassis that {s mounted on four dual casters 
with individual wheel brakes and has a detach- 
able tow bar, Crossmembers form a three- 
point engine mounting structure, The mounting 
structure consists of engine attachment fittings, 
struts, supports, anda guy assembly, Lugs 
welded to crossmembers and chassis are pro- 
vided for storing the fittings, struts, supports, 
and guy assembly. (See figure 16-33 for leading 


particulars. ) 

Length 192 fachew 

Width 144 inches 

Height 28 inches 

Weight 4,000 pounds (approx) 


Maximutn load capacity 21,600 pounds 


Proof load 43,200 pounds 


Concrete floor and 
adjacent concrete 


Operating surface 


aprons 
Maximum towing 2-1/2 mph 
speed 

Maxirnum ramp angle 2 degrees 


(with engine installed) 
Figure 16-33. Leading Particulars 
for Engine Handler 


16-159, OPERATION. 


16-160. The engine handler [s used to support 
and move the engine in a horizontal position 
within assembly buildings, repair shops, or 
hangars during engine building and maintenance, 
When there is a considerable distance between 


Section XVi 
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potnts of use, the handler must be transported 
by another vehicle. ‘The handier accommodates 
the complete engine, including the nozzle exten- 
sion and gimbal actuators, The handler is net 
designed for transporting the engine on anotner 
vehicle, The fittings attach to pads on each side 
of the engine, and the front support clevis 
attaches to a lug on the bottom of the engine, 
The struts and supports provide minor adjust- 
ments, and the guy assembly prevents upward 
movement of the thrust chamber exit- 

16-161. MAINTENANCE, 

16-162, Maintenance of the engine handler con- 
sists of proof testing, disassembling, assembling, 
and servicing. Repaint surface area and letter- 
ing, as required, when paint becomes chipped, 
scratched, or worn and when lettering becomes 
iHegible. (Refer to section I for painting 
information.) Clean engine handler, as appli- 
cable, as outlined in section I. 


16-163, PROOF TESTING. Proof-test engine 
handler at 24-month intervals using weight con- 
figuration shown in figure 18-34, The proof 
load required for proof testing must be a mint- 
mum of 150 percent of the working Icad of the 
handler. The proof-test interval may be extended 
if one of the conditions of figure 16-2 exists. 


WARNING 


Proof tests are hazardous; there~ 
fore, special precautions must be 
taken, in addition to local and 
standard safety requirements, the 
test area must be cleared and ade- 
quate protection provided for test 
personnel. 


NOTE 


Parts indexed in the following pro- 
cedure are illustratedinfigure 16-35. 


a. Obtain engine dimmy weight assembly 
88-9014883 and assorted weights shown in 
figure 16-34, 


b. Connect an overhead crane and sling that 
has a minimum load capacity of 25 tons to teat 
load. 
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TIEDOWS ASSEMBLY 
{5 PLACES) 


6,000 LB WEIGHT « 
fo PLACES) 


19 25- on 
INCHES 


2 


A + Pyne 


Figure 16-34. 


c. Lift test load high enough to position en- 
gine handler underneath, 


d. Make sure that wheels of handler are 
alined fore and aft and that brakes are unlocked. 


e. Remove fittings (1, 2) from engine handler 
end install fittings, with FORWARD SIDE mark- 
ing facing toward front of handler and HANDLER 
SIDE marking facing down, on test load attach~ 
ment points. Torque bolts to 200-270 ft-lb, 


{, i,cosen double nuts on clevis (10), Raise 
and alive clevis to meet lug on front when test 
load is lowered, 


g. Adjust brace (11) to position support (7) 
perpendiculer to handler franie. 
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¢ ENGINE CG 
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INCHES 2,930 LA WEIGHT 


500 LB WRIGHT 


re ENGESF DOMATY 


WEIGHT ASSEMBLY 


cs AB -9014883 


ENGINE HANDLER 
~ G4069 
ot 


Fi-5-1-29 


ee 


Recommended Proof~Test Setup for Engine Handler 


hn. Adjust serews f supports (4, 6) to obtain 
6-5/8 inches belween connector face and support 
face. Tighten locknuts, 


i, Lower test load until fittings (1, 2) seat 
in supports (4, 6) and pin can be inserted 
securing test load to clevis (10). 


NOTE 


To improve alinement or roll of 
test load to handler, adjust engine 
handler right-hand aft support (6) 
ane left-hand alt support (4) and 
strut (3) simultaneously. 


j. Tighten inner nut on clevis (10) Nnger~ 
tight and lock in place with outer nut. 
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Figure 16-35. Engine Handler (Sheet 1 of 3) 
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RD191~-2001~2114 
28-1-C 
9014894 
NAS509L28 
BLSIGTA23S 
RD191-2001-2114 
28-1-C 

9014641 
9014890 
9014895 


9014896 
NAS509~-28 
NAS509L28 
BLSI6TA23S 
RD191~2001-2112 
28~1-C 

9014630 
9014639 
NAS1047-16P120 


MS20392-11C91 
MS24665~423 
BLSM4TA28S 
RD19i~2001-2112 
28-1-C 

Type 11-6-6-21. 25 
9914897 


9014898 
BLS4TA21S 
RD191~200% ~2112 
28~1-C 

9024643 
901489] 
9014895 


9014896 
NAS509-28 
NAS509 L238 
BLS16TA23S 
RD191~2001~2112 
48-1-C 


Cable (M~3) 
Sleeve (F-3) 
Rod end (F+3) 
Nut (F #3) 
Pin (F=3) 
Cable (M-~3) 
Sleeve (F-3) 
Support (F-1) 
Support (F-3) 
Connector 
(F-3) 
Screw (F~3) 
Nut (F-3) 
Nut (F~3) 
Pin (F~3) 
Cable (M-3) 
Sleeve (F~3) 
Guy (F-2) 
Link (F~3) 
Turnbucile 
(1"-3) 
Pin (F~3) 
Pin (F«3) 
Pin (F-3) 
Cable (M-3) 
Sleeve (F-3) 
Sling (F-3) 
Connector 
(F-3) 
Nut (F~3) 
Pin (F«3) 
Cable (M~3) 
Sleeve (F~3) 
Support (F-1) 
Support (F-3) 
Connector 
(F-3) 
Screw (F-3) 
Nut (F-3) 
Nut (F-3) 
Pin (F-3) 
Cable (M-3) 
Sleeve (F=3) 


9014650 
5024935 

9012669 
HBL-20E8 
HB-20ES 
NAS509L20 
NAS509-20 
50249-30 

9014878 
BLSI6GT30F 
RIN191-2002-1312 
28-2-G 

9014877 
MS20392-11C115 
LD153-0001-0030 
MS24685-423 
BLSI6GT30F 
RD191~2002-1312 
28-2-G 

12433 
AN12-26A 
MS20500-1216 
1,D153-0011-0027 

23084 : 
34065MB-~-3 
36047 


MS150465 


LM67048 
LM67010 
AS390-2412 
AN380~4-7 
51443~146 
AS364-2012 
1101112 


6230~11 
5033 
6230-50 

EHD12-T-10 
30074 
10034 


tah atta SerEcthn 


Figure 16-35. Engine Handler (Sheet 2 of 3) 
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Volume { 
Index Part Part 
No. Description No. Description 
9014636~] Fitting (F=3) 9012667 Support (¥'~2) 
9014636--2 Fitting (F-3) 9014647 Screw (F-3) 
MS21250H12012 Bolt (F~3) HLSSTA25S Pin (F-3) 
9014644 Strut (F-1) 9014645 Bracket (F=3) 
9014892 Strut (#-3) AN12-21A Kolt (F-+3) 
9014893 Rod end (F-3) MS20500~1216 Nut (F~3) 
NAS509~-28 Nut (F~3) LD153-0011-0027 Washer (F=3) 
BP SI6TAZBS Pin (F-3) 9014646 Clevis (F~3) 


Nut (F-3) 
Pin (F~3) 
Brace (F~2) 
Rod end (F=3) 
Rod end (F-3) 
Nut (F-3) 
Nut (F-3) 
Pin (F-3) 
Strut (F-2) 
Pin (F-3} 
Cable (M~=3) 
Sleeve (F-3) 
Coupler (F-2) 
Pin (F-3) 
Wasier (F-3) 
Pin (F-3) 
Pin (F--3) 
Cable (M-3) 
Sleeve (F~3) 
Caster (F~1) 
Bolt (F+3) 
Nut (F- 3) 
Washer (F-3) 
Caster rig (F-2) 
Horn (F~2) 
Brseplate 
(F-2) 
Ball bearing 
(F~2) 
Cone (F-2) 
Cup (F +2) 
Nut (F-2) 
Pin (F-3) 
Axle (F-2) 
Nut (F-2) 
Retainer 
{F-2) 
O-ring (F-2) 
Fitting (F-3) 
O-ring (F-2) 
Wheel (¥-2) 
Wheel (F +2) 
Retainer (F-2) 
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Index Part Part 
No. No. Description No, Description 
16 10002Y-T30 Spacer (F=2) AS364~-624 Nut (F+3) 
{cont)  6227~23 O-ring (F-2) 51764R Brake (F~1) 
3188 Cone (F-2) 51764L rake (F=1) 
17 4049 Swivel lock 51042-.2 Shoe (F-3) 
(F~2) 51042-IMA Housing (F-3) 
AS60-6-8 Screw (F-2) 51763 Pedal (F~3) 
M835333~42 Lockwasher 3/16X1-1/4LG Roll pin (F~3) 
(F~3) §1042-7 Shaft (F-3) 

18 51600 Bracket (F-3) 510424 Cam (F-3) 
A860-~6~-10 Screw (F-3) 11761-4 Spring (F -3) 
LD153-0011-0016 Washer (F-3) AN960-1216 Washer (F+=3) 
AS364-624 Nut (F-3) $/16X1-1/8LG Roll pin (F-3) 

19 §1765R Brake {F~1) 20 9021724 Frame (X-2) 
51765L Brake (F~1) RD171 -1032-0001 Plate (F-3) 
AS60-6-16 Screw (F-3) 


1.D153-0011~0016 Washer (F-3) 


Figure 16-35. Engine Handler (Sheet 3 of 3) 


k. Insert connectors of guy (5) through fit- 
tings (1, 2), and tighten nuts until lockpin can 
be installed. 


1. Torque turnbuckle of guy (5) to 1, 760- 
1, 800 inelb. 


m. Relieve al) tension on holst and sling 
(do not disconnect sling) for 3 minutes; then 
remove teat load. 


n. Inspect engine handler for any diatortion, 
weld cracks, or yielding. 


o. Remove fittings (1, 2) from test load, and 
store on engine handler. 


. Remove existing proof-load plate 
RD171-1032-0001 and, using stencil~cutting 
setting of a typewriter, tranafer all informa- 
tion to new proof-load plate, including new 
inspection date. Install new plate whare old 
Dlate was removed. 


16-164. DISASSEMBLING, (See figure 16-95.) 
Dissaeemble engine handler as required to 
acconiplish neceasary repairs or replacement. 


16-165. ASSEMBLING, (See figure 16-35.) 
The following steps include the special Instruc- 
tions required during assembly: 


a. Torque luts on bracket (9) to 800-) , 000 
in-lb. 


se hg ee 


b. Torque nuts of casters (14) to 800-1, 000 
in-lb. 


c. Tighten mut of kingpin and nut of axle of 
caster rig (15) until all play 1s removed; then 
loosen nut 1/4 to 1/2 turn. 


a. Torque screw of swivel lock (17) to 
110~130 in-lb. 


e. Torque nut of bracket (18) to 110-130 
in~Ib, 


f. Torque nut of brake (19) to 110-130 in-Ib. 


16-166. SERVICING. Servicing the engine han~ 
dler consists of lubricating threads and packing 
caster bearings. (Refer to section f for lubri- 
cation procedures (methods). ) 


a. Lubricate (Method A) threads of guy (5, 
figure 16-35) and clevis (10) with gear grease 
(MIL-G- 23827) at 12-month intervals. 


b. Pack (Method Y) bearings of caster rig 
(15) and wheel (16) with gear grease 
(MIL-G-23827) at 12-month iatervala. 


16-167. SHIPPING AND STORING. 


16-164. Prepare engine handler for shipping 
or storing in accordance with MIL-P-116, 
Method MI, and storage markings stenciled on 
the handler. 
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16-189. NOZZLE EXTENSION HANDLING 
IXTURE G4080.. 


paca 


16-170. DESCRIPTION. 


16-171. The nozzle extension handling fixture 
is a conical frame structure designed to fit in- 
to the exit end of the thrust chamber nozzle 
extension, Eight shock-mounted support pads 
are iocated on the base ring of the fixture to 
contact the aft end of the nozzle extension. 
Eight adjustable nozzle exit pads are located 
near the support pads to bear on the inner 
surface of the nozzle extension. Eight adjust~ 
able struts, hanging frorn the apex of the fix- 
ture, extend to bear on the forward flange of 
the nozzle extension. A forward lifting cable, 
attached at the apex end of the fixture, and an 
aft hoist extension, located on the base ring of 


the fixture, are used when lifting or rotating the 


fixture. (See figure 16-36 for leading partic~ 
wars. ) 


Helght 85 inches 


Diameter 150 inches 

Weight 1,525 pounds 
Maximum load capacity 2,000 pounds 
Proof load 4,000 pounds 
Forward lift cable 6,880 pounds 


Figure 16-36. Leading Particulars for 


Nozzle Extension Handling Fixture 
16-172, OPERATION. 


19-173. The nozzle extension handling fixture 
is 4 portable unit designed to hold the nozzle 
extension in @ rigid , osition during rotating, 
shipping, or storing. The nozzle extension ia 
lowered over the conical-shaped handling fix~ 
ture until contact is made with shock~mounted 
support pads on the base ring of the fixture. 
Nozzle exit pads are adjusted to contact the 
inner surface of the nozzle extension. Adjuat- 
able nozzle flange struts are extended until the 
pads contact the forward flange of the nozzle 
extension. Cables secure the flange struts in 
the extended position. 


46-174. MAINTENANCE, 


(6-175, Maintenance of the nozzle extenslon 


handling Nxture consists of proof testing, disas~. 


armbling, aaserabling, and servicing. Re- 


paint surface area and/or lettering, as required, 
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when paint becomes chipped, scratched, or 
worn and when lettering becomes Illegible. 
(Refer to section I for painting information. } 
Clean fixture, when applicable, as outlined in 
section I. 


16-176. PROOF TESTING. The nozzle ex- 
tension handling fixture 1s proof tested in con- 
junction with Nozzle Extension Handling Adap-~ 
ter G4081 (paragraph 16-182), The nazale 
extension handling fixture and adapter are procf 
tested at 24~month intervals. The forward lift 
cable is proof tested at 12-month intervals, 

(See figure 16-37.) The proof load required 

for proof testing must be a minimum of 150 
percent of the we) Iciag load of the fixture, adap- 
ter, and sling. ‘he proof~test interval may he 
extended for the fixture and adapter if one of the 
conditions of figure 186-2 exists. The pronf- 
test interval may be extended for the forward 
lift cable if the cable is clean, packaged, and 
stored. If proof-teat expires during storage of 
the cable, proof testing becomes maniuatory be- 
fore use. 


WARNING 


Proof tesis are hazardous; there~ 
fore, special precautions raust be 
taken. In addition to local and 
standard safety requirements, the 
test area must be cleared and ade~ 
quate protection provided for test 
personnel. 


NOTE 


Parts indexed in the following pro= 
pad are illustrated in figure 
16~38. 


a. Obtain nozzle extension proof-welght 
assembly 88-9027028. 


b. Connect an overhead hoist that has a 
minimum load capacity of 5 tons to Engine 
Handler Sling G4052. 


c. Remove cables 19-9019477, and inatall 
cables 9021538 in thelr place. 


d. Place Nozzle Extension Handling Fixtur 
G4080 ona flat, paved surface, 


6. Turn cable~adjusting nut to outer end of 
screw, and make sure nozzle flange struts on 
fixture are in retracted position. 
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| NOTE 
Securing the cable to the strut 
WEIGHT ASSEMBLY Sates me FOU AFD makes the cable accessible after 
I A EIETING CARH the weight assembly is installed 
ty on the fixture. 
af ‘ Seca oor ey t h. Remove quick-release pins from adjust- 
ache Peanee eT ment screws on nozzle exit strutp located to 

\ “ent? AAS Tee SLL. the left and right of fixture zero-degree inde 


hae es ah oe os 
net tae “hoy ; PAL ee a 
ad Se A Mt nt tue ea ne peony 


vate: me <2 2 46. BEA A Ne eRe 


ee v —— ye, i. Using procedure in step h, retract all 


(wr aS ae 
(alee STW, remaining nozzle exit pads. 


point. Turn adjustment screw until pads are in 
neutral position, Insta.l quick-release pins. 


Guido j. Connect lower ends of cables to 4 lifting 
| ae lugs near 3mall end ot weight assembly. 
EXT ENRION 
k. Slowly lift weight assembly ith hoist to 
pais a height of approximately 7 fect and susnena it 
ROTATION concentrically over fixture. 
1. Slowly lower weight assembly until it 

comeects the 2 neutral nozzle exit pads and all 
8 base ring pads. 


FORWARD 
Lit SING 
CARL} mt 

m. Starting with a 2 nozzle exit pads oppo- 
site the 2 neutral pads, turn adjustment screw 
unt?! adjustable pads lightly contact weight 
aggembly, 


BALL 
JOU Fo 


n. Torque adjustment screws on 2 nozzle 
exit pads, located opposite the 2 neutral pads, 
to 300-450 in-lb, Install quick-release pins. 


a ene aly 
ae. 
ee. 


eat ae 


0. Yorque adjustment screw on 3 nozzle exit 
pads, located between und opposite the 2 neutral 
pads, to 300-450 in-lb; torque remaining 3 pads 
to 300-450 in-lb, Install quick-release pins in 
adjustment screws, 


wee Se me 


' 
i) 
1 


es eee a ae as 


rate i JOINT 
G 108) ae Pe AN 


ADAPTER 
p. Remove quick-release pin from adjust- 
ment screw ut the 2 neutral nozzle exit pads. 
bebe! Yorque scre to 300-450 In-lb. Install quick- 
ween release pin. 


ao 


Figure 16-37. Recommended Proof-Test Setup 
for Nozzle Extension Handling Fixture 
and Adapter 


q. Lift each nozzle flange strut in turn, and 
remove quick-release pin, Extend strut until 
flange pad engages weight assembly flange, with 
alinement pin of pad in appropriate hole in flange. 


{. Remove quica-release pin from apex cnd Insert quick-release pin tn strut. 


of each nozzle flange strut, lift strut until pin 
can be inserted through upper hole under slrut, NOTE 


then lower acrut against pin. The appropriate hole can be found 
by moving the flange strut sidewavs 
tn each direction until it steps, then 
determining the nole nearest the 
center of full travel. 


g Tempocarily secure forward lift cable 
near pad end of one nozzle flange strut. 
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r. Torque each nozzle flange strut vable 
preload nut to 35-40 in-lb. Torque each jam- 
nut to 170-230 in-lb. 


s. Disconnect cables from weight assembly 
lifting lugs, and remove Engine Handler Sling 
74052. 


t. Connect forward lift cable of fixture to 
hoist. Slowly lift loaded fixture clear of floor 
and hotd for 3 minutes. 


u. Lower loaded fixture to floor, and ex- 
amine fixture for distortion and yielding and 
cable far frays, broken strands, or kinks. 


NOTE 


A solid test load si 6, 880 pounds 
muy be used in lieu of this test to 
proof-test the torward lifting 
cable. 


v. Lift loaded fixture approximately 4 feet 
above floor. 


w. Extend aft hoist extension from fixture 
base ring and secure in place with quick- 
release pin. 


x. Attach a 3/4-inch shacki to aft hoist 
extension, and secure second hook from a hoist 
to shackle. Slowly lift aft end of fixture until 
loaded fixture is in a horizontal position. Hold 
for 3 minutes, and examine fixture for distor- 
tion and yield. 


y. With adapter G4081 placed ona flat, 
paved surface, disengage forward support from 
stored position and swing support forward 
until end rests on floor. 


z Back out fixture base ring stop bolt. 


aa. Position loaded fixture over adapter 
until ball joints on fixture aline with bal] 
joints on adapter. 


ab. Slowly lower loaded fixture until ball 
joints are mated. Do not relieve tension on 
cables. 
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ac, Onadapter, swing forward support lo 
vertical position and aline ball joints on fixture 
and adapter, Lift load as required, 


ad, Slowly lower loaded fixture until all ball 
joints are properly seated, Secure forward 
support bail joint with T~bolt, ‘forque nut to 
240-300 in-lb. 


ac. Remove lower end of each turnbuckle 
from brackets on adapter, attach to fixture ball 
joint bracket, then tighten turnbuckle handtight. 
Torque turnbuckle rod end nut to 240-400 in-ld. 


af, Adjust base ring stop bolt until it contacts 
fixture, ‘Torque locknut to 360-480 in- tb, 


ag. Disconnect hoists from forward liff cable 
and aft hoist extension, and using Engine Handler 
Sling G4052 connect cables 19-9019477 to 4 out- 
board lift rings on adapter, 


ah. Slowly lift loaded adapter clear of fluor 
and hold for 3 minutes; then lower adapter to 
floor and examine adapter and fixture for distor- 
tion and yielding. 


ai. Disconnect Engine Handler Sling G4052 
trom adanter, Conreact 2 hoists to forward Hf 
cable and aft hoist extension, 


aj. Take up slack in forward and aft cables 
and hack out base ring stop bolt, 


ak, T.cosen and disconnect and of each turn- 
buckle at fixture ball joint bracket. Store turn- 
buckles on adapter bracket. 


al, Loosen and disconnect T-bolt that secures 
forward support ball joint, 


ant. Slowly raise hoist attached to forward 
liftin,: cable until forward support can be dis- 
engaged and swung forward until end rests on 
floor, 


an. Slowly raise hoists until loaded fixture 
clears adapter (approximately 4 feet above 
fioor), 


ao. Lower aft hoist until loaded fixture is in 
vertical position. 
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ap. Remove cable hook and shackle from aft a. Lubricate (Method A) threads and 
hoist extension, Retract extension and secure (Method Z) seat of serew (3) with Molykote G 
with quick-release pin, paste (Dow Corning Corp). 
aq. Slowly lower forward hoist until loaded b. Adjust jamnut on serew (3) to 0,010 -0.003 
fixture rests on Moor. Disconnect cable fron inch between face of washer and collar on serew., 
hoist, Store cable, Torque locknut to 600-790 in-~Ib, 
ar, Connect overhead hoist to and suspend c, Install pad bottom mounting bolt of arm 
Engine Handler Sling G4052 above weight (4) and tighten until 1,080 10.020 inches exists 
assembly. between pad and plate of arm. Adjust top bolt 
to aline surface of pad 10 degrees and 30 minutes 
as. Connect sling cables 9021538 to 4 lifting from vertical, adjust the 2 remaining bolts to 
lugs near small end of weight assembly. Lift maintain an equal distance 40,020 inch betweon 
sling until slack is removed from cables. pad and plate on arm, Dimenston must be 
neasured at centerline of bolt, Torque nuts 
at, On nozzle flange struts, turn cable- ta 250-330 in-\b, 


adjusting nut to outer end of screw, 
ad, Torque nut at apex of arm (6) to 50-100 


au. Remove quick-release pin from each in-lb, Torque nut at support and arm (6) to 
nozale flange strut, lift strut until flange clears 10-20 in-Jb over locking torque, 
weight assembly flange, then retract strut and 
install quick-release pin. e. Torque stud of pad (9) to 30~50 in-Ib, 
ay. Lower vach flange strut until it contacts f Torque bolt of pad (9) to 150-190 in-lb, 


quick-release jin at apex of strut. 
10-178, SERVICING. Servicing the nozzle 


aw. Remove quick-release pin from each extension handling fixture consists of applying 
nozzle exit pad adjustment screw. Turn screw corrosion preventative RB0210-016 (Rocketdyne) 
until exit pad is Jn retracted position. Install to balk joints and preservative WD-40 (Rocket 
quick-release pin in adjustment screw, Chemical Co) on plate surface of arm 9026670 
at f-month intervals. If corrosion exists on 
ax. Slowly raise waight assembly until it arm, clean anc apply preservative as outlined 
clears fixture, in section I, 
ay. Move weight asserably from above fix- 16-180. SHIPPING AND STORING. 
ture and carefully lower weight onto floor. 
Disconnect sling cables froin weight assembly 16-181. The nozzle extension handling fixture 
and secure equipment. is a rotatable item and must be returned to 
Rocketdyne, Contact responsible Rocketdyne 
az. Remove existing proof-load plate representative for required shipping instruc- 
RD171--1032-0001 and, using steacil-cutting tions. Prepare handling fixture for shipping 
setting of a typewriter, transfer all information or storing tn accordance with Rocketdyne Auto- 
to new proof-load plate including new inspec- mated Packaging System (RAPS), codes 10, 1, 
tion date. Install new plate where old plate 0, 00, EA, 00, and 0, and as follows: (See 
was removed, figure 16-38, ) 
16-177, DISASSEMBLING, (See figure 16--38.) a. Secure arms (6) in stored position with 
Disassemble handling fixture as required to pins (7) and straps (11). 


accomplish necessary repair or replacement. 

b. Secure cables (5) to fixture frame, 
16-178, ASSEMBLING, (See figure 16-38.) 
The following steps include the special instruc- c, Stow forward lift cable at apex of fixture. 
tions required during assembly: 
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FI-§ 1-32 


Description Description 


1 9023725 Extension (F-3) AN316-12h Nut (F-3) 
MS17984-820 Pin (F-3) 2W2SP-49-58-62 Washer (F-3) 
28-2-G Sleeve (F-3) 9026674 Trunnion(F-3) 
RD191-2002-1207 Cable (F~3) 9026675 Nut (F-3) 

2 NAS1354S2S21 Pin (F-3) NAS607-4-10 Pin (F-3) 
28-2-G Sleeve (F-3) NAS135482821 Pin (F-3) 
RD191-2002- 1308 Cable (F-3) 28-2-G Sleeve (F-3) 

8 9026673 Screw (f-3) RD191-2002-1308 Wire rope(F-3) 


9026657 __ Seat (F-3) 
Figure 16-38, Nozzle Extension Handling Fixture (Sheet 1 of 2) 
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Index Part 
No, No, Description 

4 9026670 Arm (F-2) 
9026671 Link (F-3) 
MS20392-9(39 Pin (F-3) 
MS24665-353 Pin (F-3) 
2W2SP-41-32-32 Washer (F-3) 
9026672 Arm (F+3) 
MS20992-11C77 Pin (F-3) 
MS24665§-423 Pin (F-3) 
LD153 -0010-0026 Washer (F-3) 
9026669-11 Pad (F-2) 
9016000 Spring (F-3) 
ANS-17A Boit (F-3) 
AN316-9R Nut (F-~3) 

5 9026668 Cable (F-3) 
MS20392 -6C27 Pin (F~3) 
MS24665- 231 Pin (F-3) 
1.D153-0010-0015 Washer (F-3) 
9026665 Tledown (F-3) 
ANS15-8R Nut (F-3) 
1,D153-0010-0018 Washer (F+3) 
9026666 Loek (¥-3) 

6 9026682 Arm (F-2) 
12705-8F-22C Bolt (F+3) 
NAS6B7T9AG Nut (F-3) 
1,D153-0010-0017 Washer (F-3) 
9026663 Arm (F-3) 


Oe ee aenenssammenionenanethuemnemnatemacmeetnmaneadione cenmemrmnetenenead 


16-182. NOZZLE EXTENSION HANDLING 


ADAPTER G4081. 
16-183, DESCRIPTION, 


16-184, The nozzle extension handling adapter 
ig a rectangular frame structure designed to 
support the handling fixture and nozzle exten- 
ston in a horizontal position during shtpping 

or storage. Ball joints on the aft and forward 
supports are located to colnelde with ball Joints 
on the handling fixture. The forward and aft 
left-hand supports hyve stationary ball joint and 
the right-hand support has a movable ball joint 
for ease of mating with the handling fixture. 
Turnbuckles on the aft supports are used to 
secure the handling fixture to the adapter. 
Ringa are attached to the frame for lifting the 
loaded adapter and for tledown during shipping. 
(See figure 16-39 for leading particulars, ) 
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Paragraphs 16-182 to 16-186 
Part 
No. Deser{ption 


9026664 Sunport (F-1) 
AN30-40A Bolt (F-3) 
MS20364-1018C Nut (F-3) 
LD153-0010-0021 Washer (F-3) 
NAS1358S2839 Pin (F-3) 
DA-2-G Sleeve (F-3) 
RL191-2002-1316 Cable (F-3) 
7 NAS1358S2839 Pin (F-3) 
28-2-G Sleeve (F-3) 
RD191-2002-1316 Cable (F-3) 
8 9026658 Cable (F-3) 
NAS1042- 14 Shackle (F-3) 
9 9026667 Pad (F-3) 
MS171716 Pin (F-3) 
9015980 Stua (F-3) 
JA~-3424-2 Spool (F-3) 
20094K-8C-10C Bolt (F-3) 
LD153-0013-0008 Washer (F-3) 
10 0026661 Frame (X-2) 
9027039 Pad (F-3) 


ANTITUWT4 
It NAS1213R10J48 


Clamp (F-3) 
Strap (F-3) 


ANS-24A Bolt (F-3) 
RD153-0110-0018 Washer (F-3) 
NAS679A3 W Nut (F-3) 


Length 153 inches 
Width 97 inches 
Height 41 inches 
Welght 1,200 pounds 


Maximum joad capacity 3,300 pounds 


Froof load 
Figure 16-39, Leading Particulars for Nozzle 
Extension Handling Adapter 


16-185. OPERATION, 


16-186. The nozzle extension handling adapter 
ig a portable unit used to support the fixture- 
mounted nozzle extension in a hortzontal posi- 
tlon. The forward cupport may he disengaged 
from a vertical position tind swuag forward to 
facilitate installation of the handling fixture, or 


5,300 pounds 
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swung inward for shipping or storing. The 
base ring stor bolt, located on the aft frame, 
maintains the handling fixture in a horizontal 
plane. 
16-187, MAINTENANCE. 

16-108, Maintenance of the nozzle extension 
handling adapter consists of disassembling, 
assembling, and servicing. ‘The nozzle exten- 
sion handling adapter is proof tested in con- 
junction with Nozzle Extension Handling Fixture 
G4080 (paragraph 16--169). Repaint surface 
area and/or lettering, as required, when paint 
becomes chipped, seratched, or worn and when 
lettering becomes iliegible. (Refer to section I 
for palnting information.) Clean adapter, when 
applicable, as outlined in section I, 


16-189. DISASSEMBLING. Nisassemble 
handling adapter as vequired to accomplish 
necessary repair or replacement. (See figure 
16-40 for index and part numbers, } 


16-190. ASSEMBLING. (See figure 16-40.) 
The following steps include the special instruc- 
tlona required during assembly: 


a, Lubricate (Method A) threads of pina that 
secure support (2) to frame (5) with Molykote G 
pasate (Dow Corning Corp). Rernove excess 
grcase ufter installation, 


b. Install and adjust ping that secure support 
(2) to framo (5) to maintain a dimension of 
62,00 20.06 inches, measured from centerline 
of left-hand ball joint to centerline of forward- 
support ball joint. Torque ping to snug fit; then 
back one off 1/2 turn. Install bolt through 
housing and pin, and torque bolt to a loose fit, 


c. Torque nuts of housing mounting bolts 
of support (2) to 180- 240 In-1b. 


ad, Torque nut that secures retainer to alt 
support to 20-25 in-lb, 


e. Torque nut that secures rod end of support 
(4) to 60-120 in-lb. 


f. Store support (2) on frame (5) and tighten 
bolts through bar (1) and frame (5) to maintain 
a dimenelon af 3.50 inches, measured from 
top of bracket on frame to lower side of bar. 
Torque swing bolt to 36-84 in-lb, 
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16-191, SERVICING. Servicing the nozzle 
extension handling adapter conslats of applying 
corrosion preventative RBO210-016 (Rocketdyne) 
to ball joints at 6-rmonth intervals, 

16-192, SHIPPING AND STORING. 

16-193. The nozzle extension handling adapter 
is a rotatable item and must be returned to 
Rocketdyne. Contact responsible Rocketdyne 
representative for required shipping Instruc- 
tions. Prepare handling adapter for shipping 
or storing in accordance with Rocketdyne Auto- 
mated Packaging System (RAPS), codes 10, 1, 
0, 00, EA, 00, and 0, and as follows: (See 
firure 16-40.) 


a, Store support (2) on frame (5). (Refer 
to paragraph 16-190.) 


b. Store turnbuckle on each aft support of 
frame (5), using brackets provided, 


16-194. ‘TURBOPUMP SHAFT PRELOAD FIX- 
TURE G4088 and 99-9026814 (PROTOTYPE). 
16-105, DESCRIPTION, 

16-196, ‘The turbopump shaft preload fixture 
consleta of a bracket, screw and pawl, closure, 
and mounting hardware. The bracket ia approxi- 
mately 19 inches long, 8 inches high, and 7 
inchos wide. The ssrew ia 0.676 inch in dlam- 
eter and approximately 8 inches long. The 
screw contains 1-1/2 Inches of threads approxi- 
mately 1-1/2 inches from the end and a notched 
plate welded to the bottom of a hexed head, The 
closure conatste of a plastic cup and a corroston- 
resistant steel foot. The mounting hardware is 
stored on the bracket in threaded holes, 


16-197. OPERATION. 


16-198. The turbopump shaft preload fixture 

ia used to apply a preload to the turbopump 
shaft during truck transport. The closure {a 
installed in place of the existing cup on the 
oxidizer inlet closure, with the foot positioned 
on the shaft end. The bracket is attached to the 
inlet flange over the oxidizer inlet closure, with 
the screw inserted into the foot of the closure. 
The screw is torqued to a specified value and 
locked In place with the pawl, 


Index Part 
No, No. 


1 9014209 
NAS1006-11A 
F52NE~-064 
RD153-5004 -0006 
LD153-0010-0014 
SWB-1CA2 
F52NE-066 
RD1$3-0115-0032 
NAS1006-17A 

2 9014207 
9014205 
9014206 
NAS1004-40A 
F42NE-048 
RD158- 5004-0004 
LD153-0010-0010 
NAS1006-14A 
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Description 


Bar (F-3) 
Rolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Washer (F-3) 
Swing bolt (F-3) 
Nut (F-3) 
Washer (F~-3) 
Bolt (F-3) 

Support (X~2) 
Housing (X-3) 
Pin (X-3) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Washer (F-3) 
Bolt (F-3) 


—— 


Part 
. No. 


FS2NE-064 
RD153-5004 -0006 
1.J)153-0010-0014 
9014212 
F52NE~-108 
UD153-0113-0110 
NAS1008-24A 
F52NE~-080 
RD153- 5004-0008 
LD153~-0010-0018 


NAS1047- 10 P060 


MS$20392-7C63 
MS24665- 287 
LD153-0010-0017 
MS17985C818 
RD191-2002-1308 
28-2-G 
RD191-4U0i-0008 


= eee 


Figure 16-40, Nozzle Extension Handling Adapter (sheet 1 of 2) 
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Description 


Nut (F-3) 
Washer (F-3) 
Washer (F-3) 
Rod end (F-3) 
Nut (F-3) 
Washer (-3) 
Bolt (F-3) 
Nut (F-3) 
Washer (F-3) 
Washer (F'-3) 


Turnbuckle (F-3) 


Pin (F-3) 
Pin (F-3) 
Washer (F-3) 
Pin (F-3) 
Cable (F-3) 
Sleeve (F-3) 
Lug (F-3) 
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Index Part 
No. No. Description 
4 9014210 Bolt (F-3) 
AN315C18R Nut (F-3) 
LD153-0010-0028 Washer (F-3) 
§ 9014208 Frame (X-2) 
5016 Tiedown ring(F-3) 
§015 Tiedown ring(F-3) 
9014204 Support (F-3) 
9014203 Retainer (F-3) 
NAS1003-68A Bolt (F-3} 
MS20500-1032 Nut (F-3) 


Washer (F-3) 
Washer (F-3) 


RD153-5004-0003 
LD153-0010-0008 


Figure 16-40. Nozzle Extension Handling 
Adapter (Sheet 2 of 2) 


16-199. MAINTENANCE. 


16-200, Maintenance of the turbopump shaft 
preload fixture consists of disassembling and 
assembling. Clean, inspect, handle, and pack- 
age closure (1, figure 16-4)) and remaining 
par’s as outlined In section I. 


16-201. DISASSEMBLING. Disassembie turbo- 
pump shaft preload fixture as required to ac- 
complish necessary repair or replacement. 

(See figure 16-41 for index and part numbers, ) 


16-202. ASSEMBLING. (See figure 16-41.) 
The following steps include apecial instructions 
required during assembly: 


a. Tighten nut of pawl (2) fingertigit. 


b. Lubricate (Method A) threads of screw (3) 
with Molykote G paste (Dow Corning Corp). 


c. Screw attaching bolts (7, 8) into storage 
holes of bracket (3) fingertight. 


d. Tighten mounting bolts of nut (4) until all 
slack is removed between adjacent surfaces; 
then loosen bolts to obtain 0.02 (+0.02, -0.00) 
inch clearance between bottom washer and nut 
of mounting bolts. 


16-203. SHIPPING AND STORING. 


16-204, The turbopump shaft preload fixture is 
a rotatable item and must be returned to Rocket- 
dyne. Contact responsible Rocketdyne repre- 
sentative for required shipping instructions, 
Prepare turbopump shaft preload fixture for 
shipping or stering in accordance with Rocket- 
dyne Automated Packaging System (RAPS), 
codes 3Q, 1, Z, 00, ZZ, Fi, and 0, 
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Index 
No. 


1 


2 


3 


4 


Part 
No. 


8026818 
9026816 
MS816624-1131 
9026817 
9026801 

9026860 
AN4-14A 
AN960C416 
NAS679C4W 

9026820 
9026821 
MS16624- 1087 

9028622 
9026823 
9026903 
AN6-17A 
AN960C618 
NAS679A6 


Description 


Closure (F-1) 
Foot (F-3) 
Ring (F-3) 
Cup (F~1) 
Grommet (F-3) 

Pawl (F-3) 
Bolt (F-3) 
Washer (F-3) 
Nut (F-3) 

Screw (F-3) 
Stop (F-3) 
Ring (F-3) 

Nut (F-3) 

Seat (¥-3) 
Washer (F-3) 
Bolt (F-3) 
Washer (F--3) 
Nut (F-3) 


Figure 16-41. Turbopump Shaft Pre’. Wd 


Fixture (Sheet 1 of 2) 


R-3896-5 Section XVI 
Volume * Paragraphs 16-205 to 16-218 
Index Part = -210 TENANCE 
No. No. Description 16-210. MAINTENANCE. 
5 9026859 Bracket (F-3) 16-211. Matatenance of the thrust chamber 
6 9026880 Plate (F-3) tlioat cocurity closure consists of disassem - 
7 AN4-7A Bolt (F-3) blir and assembling, Clean closure, Woun 
8 MS20007H22 Bolt (F-3) applicable, ag outlined in section J. 
LD153-0013-0005 Washer (F-3) 


Figure 16-41. Turbopump Shaft Preload 
Fixture (Sheet 2 of 2) 


16-205. THRUST CHAMBER THROAT SECU-_ 


RITY_ CLOSURE G4089 AND 99-9026815 
(PROTOTYPE). 


16-206, DESCRIPTION, 


16-207. The theust chamher throat security 
closure consists of a shaft, locking mechanism, 
cover, closure, and lock. The shaft is con- 
structed from aluminum alloy and hag a steel 
screw pinned to one end, The shalt ie 51,88 
inches long and 1.5 Inches indlameter. The 
locking mechanism consists of a handle, cable, 
spring, and shaft and Js mounted on aupports 
of the shaft. The pan-shaped cover is made 
from a plastic material and contains a number 
of holes. The cover has Camloc fasteners and 
is 16 inches in diameter, The wheel-shaped 
closure {s made from a plastic material and 
has a beaded rim ta retaina tube and a pres- 
surizging hose. The closure has a handle 
riveted to the center to slide over the shaft and 
is 35,5 inches in diameter. The lock isa 
standard combination lock, The total weight of 
the security closure is approximately 30 pounds. 


16-208, OPERATION, 


16-209. The thrust chamber throat security 
closure 1s used to seal the thruat chamber 
throat area, provide protection from moisture, 
and secure accessible classified documents of 
the engine. The shaft is screwed into the cen- 
ter hole of the injector, and the locking mech- 
anism is released to lock the shaft in place. 
Desiccant bags are installed in the compartment 
of the closure and secured in place with the 
cover. The closure and cover are slid over the 
shaft that positions the inflatable tube at the 
smallest portion of the throat. The lock is in- 
stalled through holes in the shaft and handle of 
the closure. The tube is inflated to 5-7 psig, 
and the pressurizing hose is secured to the 
shaft. 


15-212. DISASSEMBLING. Disassemble thrust 
chamber throat security closure as required to 
accomplish neceasary repair or replacement, 
(Sec figure 16-42 for index and part numbers. } 


16-213, ASSEMBLING. (‘See figure 16-42,) 
The following stcps include special instructions 
require’ during assembly: 


a. Leak-test hose (2) and tube (3) with gase~- 
ous nitrogen (MIL.-P-27401) or alr at 2 (+1, -0) 
psig unrestrained, before assembling on closure 
diaphragm. Repeat procedure for a total of 5 
cycles. No visible leakage is allowable during 
a 5-minute period, 


b. Tighten nuts of bolt NAS1004-30 and bolt 
NAS1003-8 of handle (8) until snug. 


c. Torque nvt cf bolt NAS1003-8, attaching 
cable to handle (5), to 3-5 In-tb above torque 
1equired to install nut. 


ad. Torque nut of bolt NAS1003-12, attaching 
cable to shaft (8), to 25-30 in-Ib. 
16-214. SHIPPING AND STORING. 
16-215. Tic thrust chamber throat security 
closure is a rotatable item and must be returned 
to Rocketdyne. Contact responsible Rocketdyne 
representative for required shipping instructions, 
Prepare thrust chamber throat security closure 
for shipping or storing in accordance with 
Rocketdyne Automated Packaging System (RAPS), 
codes 10, 1, 0, 00, EA, LK, and X. 


16-216, ENGINE ENVIRONMENTAL COVER 
SET 99-9014130, 


pt a Eh Pg 


16-217, DESCRIPTION. 


16-218. The engine environmental cover set 
consists of a rubber-impregnated glass fabric 
cover with an aluminum coating on the inner 
side and drawstrings made of nylon rope, The 
cover has grommets at the top and bottom and 
two double rows down one side. The cover has 
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Index Part 
No. No. Description 
Ries AeA R eR Ee nee 
3676-1 Hose (F-3) 
P5001 1/2 0-30 Gage (I'-3) 
1/8 CBM 
8888-7 Tee (F-3) 
3676-16 Hose (F-3) 
8384 Pump 
conneccion(F-3) 
3 9026883 Tube (F-3) 
4 9026882 Closure (F-1) 


NAS43DD3-18 
LD153-0013-0001 
LD153-0010-0008 
NAS679C3W 
NAS1004-30 
NAS43DD4-48 
LD153-0013-0002 
1,D153-0010-0010 


9026896 Closure (F-1) 
9025893-~3(") Seal (F-3) 
9025893~5'2) Seal (F-3) 
9026891 Handle (F-3) 
MS20470A4 Rivet (F~3) 
9034442(b) Humidity i 
indicator (F-2) 
9026897 Plate (F~3) 

§ 9026895 Cover (F-1) 
2800-9W Stud (F-3) 
2600-LW Washer (F-3) 

G 9026889 Handle (F-3) 
NAS1003-8 Bolt (F'-3) 


Spacer (F-3) 
Washer (F-3) 
Washer (F-3) 
Nut (F-3) 

Bolt (F-3) 

Spacer (F-3) 
Wapher (F-3) 
Washer (F-3) 


NAS679C4W Nut (F-3) 
NAS43DD4-18 Spacer (F-3) 
9026886 Cable (F-3) 
9026892 Shaft (F-3) 
NAS1003-12 Bolt (F-3) 
LD153-0013-0001 Washer (F«3) 
LDJ43-0010-00C8 Washer (F-3) 
NAS679C3W Nut (1-3) 
293 Spring (F-3) 
9026889 Pin (F-3) 
MS171655 Pin (F-3) 
9 9026087 Shaft (F-3) 
9026888 Screw (F-3) 
No. No. Description MS171658 Pin (F-3) 
1 9026900 Lock (F-3) 
2 9026884 Hose (F-1) 
6300 Cap (F-3) 
6100 T Valve core(F-3) 
609-1 Stem (F-3) 
619 Ferrute (F-3) 


(a) Use RX204466-3 or RX204466-5 until exhausted, 
(b) Allowable alternate: M520003-2, 


ee 


a 


Figure 16-42, Thrust Chamber Throat Security Closure 
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a 36-inch fap between the double rows of grom- 
mets. Four flapa are provided for access to 
the thrust chamber drain ports and two holes 
for the fuel and oxidizer overboard drain lines..‘ 
The cever is 15-1/2 feet long, 28 feet at the 

_ bottom, and 20 feet at the top and weighs 5 di 
j proximately 60 pounds. 


16-219. OPERATION. 


16-220, The engine environmental cover set is 
used to protect the thermal insulation, engine, 
and nozzle extension from impingement of 
liquid fluids, The cover is placed around the 
thrust chamber and nozzle extension and fitted 
by pleating the top around the thrust chamber 
throat and lacing the flap. 


MAINTENANCE, 


“e 


16-221, (See figure 16-43. ) 
16-222. There are no special maintenance 
instructions, except for repair of the engine 
environmental cover, Replace damaged nylon 
rope and cover when damage is beyond repair. 


16-223. REPAIRING. (See figure 16-43,) 
Tears or holes may be repaired by cleaning 
the damaged area with fabric cleaner 0200 
(Minnesota Mining and Mfg) and applying 
2-inch-wide pressure-assnaltive tape 
FGA~932600 (Minnesota Mining and Mfg). 
Remove any air pockets between tape and ma- 
terial of cover by pressing or rolling. Tape 
may be instalied on either or both sides of 
cover, if necessary, Tears or holes that 
cannot be repaired using tape may be patched 
using glass fabric SRGA-0414 (Minnesota 
Mining and Mfg), 36 inches wide, and items 
contained in kit A200. Crommets may be re- 
placed using thermal insulator grommet tool 
set 9023570 and items contained in kit A200. 


16-224. SHIPPING AND STORING. 

Ny 
16-225, Propare engine environmental cover 
set for shipping or storing in accordance with 
Rocketdyne Automated Packaging System 
(RAPS), codes 10, 1, 0, 00, 00, 00, and 0. 


i TH. “2%. 
"6 
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No. No. Description 
1 1/4-inch Nylon rope 
diameter (100 ft) 
2 99-9014131 Cover 


Figure 16-43, Engine Environmental Cover Set 
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MANUAL DATA SUPPLEMENTS 


Manual Data Supplements are issued from time 
to time to communicate important and urgent 
information concerning the equipment covered 
in this volume. These supplements bear an 
identifying number and should be filed in this 
Appendix, 


Manual Data Supplements directly affect the 
data in this volume and will be incorporated 
into this volume during a future updating effort. 


A Supplement Record is issued periodically to 
indicate the status of supplements issued for 
this volume. The status of each supplement is 


indicated in the "Supplement Status" column. 
For active supplements, no status is entered, 
For incorporated supplements, "Incorporated" 
is entered, 


Upon receipt of a Mariual Data Supplement make 
an appropriate reference to the supplement in 
the margin next to the data supplemented and 
enter the number, date, and subject matter of 
the supplement on the Manual Data Supplement 
Record, . 


MANUAL DATA SUPPLEMENT RECORD 


This Supplement Record indicates thy status of 
supplements issued for ‘Technical Manual 
R-3896-5, Volume I, Supplements which have 


been incorporated into the volume shall be re- 
moved from the Appendix and destroyed, 


Supplement Supplement 
Number Dated Description Status 
R-3896-5 Vol I-1 2 December 1958 Clarifies removal of supple- Incorporated 
ment numbers from the Manual 
Data Supplement Record issued 
against the basic R-3896-5. 

R-3896-5 Vol I-2 7 February 1969 Adds repair procedures for the Incorporated 
neoprene pads and bumpers of 
Engine Handling Dolly G4058, 

R-3896-5 Vol I-3 25 March 1969 Revises proof-test procedures Incorporated 
to include T-tools for proof- 
testing Component Handling 
Fixture Set G4068, 

R-3896-5 Vol I-4 23 April 1969 Deletcs requirements to Incorporate 
replace vibrator prior to each 
calibration- verification test of 
Impact Recorder Unit G4090. 

R-3896-5 Vol I-56 15 July 1969 Changes part number of Incorporated 
ammeter on Engine Checkout 
Console G3142. 

R-3896-5 Vol 1-6 22 September 1969 Adds repair procedures for Incorporated 


relief valves of Components 
Test Console G3141, 


Changed 22 June 1°70 A-1 


APPENDIX R- 3896-5 


Volume | 
Supplement Supplement 
Number Dated Description Status 
R-3896-5 Vol I-7 5 December 1969 Provides proof-test conditions Incorporated 


and exceptions for handling and 
shipping equipment, and estab- 
Hshes the minimum proof lead, 


R-3896-5 Vol 1-8 19 June 1970 Adds pericdie inspection and Incorporated 
procedure for removal of cor- 
rosion and moisture from 
electrical boxes of Engine 
Vertical Installer G4049. 


R-3896-5 Vol I-9 15 October 1970 Revises checkout procedure Incorporate’ 
for components welding set 
9026561. 

R-3896-5 Vol I-10 2 April 1971 Adds an allowable alternate Incorporated 


humidity indicator for use 
with the thrust chamber 
throat security closures, 


R~-3896-5 Vol [-1! 4 May 1971 Changes the hydraulic fluid Incorporated 
requirements for Components 
Test Console G3141 fram 
RJ-1 fuel (MIL- F-25558) to 
hydraulic fluid (MIL- {-5606), 


R-3896-5 Vol I-12 11 October 1971 Adds hydraulle fluid sampling Incorporated 
and cleanness levels for 
Components Test Console 


G3141, 

R-3896-5 Vol [-13 13 June 1972 Changes the pressure Incorporated 
mit for low-pressure 
gases, 

R-3896-5 Vol [-14 25 June 1972 Adda un alternate part Incorporated 


numbered electrical plug 
and socket on Components 
Welding Set 9026561. 


A-2 Changed 5 October 1972 


MANUAL DATA SUPPLEMENT NO. R=3896=5 VOL I~15 
Sheet 1 of 1 1 March 1973 


This supplement affects the data in Technical Manual R-3896-5, Volume I. Make a 
reference to this supplement in the margin next to the data being supplemented; 

enter the number, date, and subject matter of the supplement on the Manual Data 

Supplement Record; and file this supplement in the Appendix to this manual. 


This supplement changes the passivating procedure by adding the requirements for a 
glass fiber applicator. 


{ 


On page 1-25, paragraph 1-99, add step eA and change steps f and ¢ as follows: 


eA. Obtain a cotton-tipped applicator and break off end containing cotton tip. 
Form a new tip on remaining portion of applicator using a suitable amount of Pyrex 
brand glass wool filtering fiber (Corning Glass Works). Remove excess fibers. 


f. Using applicator, passivate area by swabbing with nitric acid solution at 
10-minute intervals for a minimum of 60 minutes. If necessary, provide a barrier 
to prevent solution from contacting other surface or equipment. 


g. Thoroughly rinse passivated area with tap waver. Rinse and discard 
applicator. 


MANUAL DATA SUPPLEMENT NO, R~3896-5 VOL I-16 
Sheet 1 of 2 5 April 1973 


Thia supplement affects the data in Technical Manual R-3896.5, Volwue I. Make a 
reference to this supplement in the margin next to the data being supplewented} 
enter the number, date, and subject matter of the supplement on the Manual Data 
Supplement Record; and file this supplement in the Appendix to this volume, 


This supplement adds warnings for handling specific materials used in the manual. 


On page 1-14, paragraph 1-49, add the fcllowing werning before step g: 
WARNING 


Primer (MIL-P-8585) is flammable and mat not be 
uaed near heat, sparks or open flame. Tt is toxic. 
Inhalation of its vapors or prolonged contact with 
the primer can cause serious bodily harm, In case 
of prolonged exposure, iomediately obtain fiesh air 
and wash skin with soap and water, 


On pege 1-15, paragraph 1-55, add the following warning before step g: 
WARNING 


Primer (MIL-P-8585) is flammable and must not be 
used near heat, sparks or open flame. It is toxic. 
Inhalation of ita vapors or prolonged contact with 
the priner can cause serious bodily harm, In case 
ef prolonged exposure, immediately obtain fresh air 
and wash skin with soap and water. 


On _ page 1-24, paragraph 1-97, add the foilowing warning before step a: 
WARNING 


Primer (MJI-P.8585) is fianmable and must not be 
used near heat, sparks or open flame, It ia toxic. 
Inhalation of ita vapors or proseuged contact with 
the primer can cause serious bodiiy ha:m. In case 
of prolonged exposure, immediately obtain fresh air 
and wash skir with soap and water, 


‘On page 16-15, add the following warning after paragraph. 16~28: 
WARNING 


Adhesive £61099 is flammable and oust not be used 
pear heat, sparks or open flame, It is toxic, 
Inhalation of its vapors or prolouged contact with 
the adhesive can ctuse serious bodily harm, In case 
of prolonged exposure, immediately obtain fresh 

air and wash skin with soap and water, 


MANUAL DATTA SUPPLEMENT NO, R~3896-5 VOL I-16 
Sheet 2 of 2 5 April 1973 


On page 16.33, paragraph 16-110, add the following warning before atep d: 
ee ee ee a 
WARNING 


Adhesive 584 is flanmable and must not be used 
near heat, sparks or open flame, It 1s toxic, 
Inhalation of its vapors or prolonged contact 

with the adhesive can cause serjous bodily harm. 
In case of prolonged exposure, immediately 

obtain fresh air and wash skin with soap and water. 


MANUAL DATA SUPPLEMENT NO. R~3896-5 VOL I+17 
Sheet 1 of 1 16 April 1973 


This supplement affects the data in Technical Manual F-3896-5, Volume I. Make a 
reference to this supplement in the margin next to the data being supplemented; 
enter the number, date, and subject matter of the supplement on the Manual Data 
Supplement Record; and file this suppiement in the Appendix to this manual. 


This supplement changes levk~test compound (MIL-I+25567) to leak-test compound 
(MSFC~SPEC-384). 


Page No. Figure No. Paragraph No. Step 
1-9 1-2 

2-16 2-54 i 

3-8 3-23 c 

5-63 5-45 e 

5-67 5-52 

5-68C 5~526 

5-68) 5-52P gandh 
6=3 6+10 re 

6-4 6-10 m 

7-13 7-2h n and p 
10—=8 10~5 

10-42P-16 10-8 g 
10-42P-17 10-487 i 
10-42Q 1.055 

10-heU 10-76 

10—4ex 10-90 

10~-L2AE 10-211 


12-10 12-6 


